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3. Idaho Chemical Process ing  P lan t  (ICPP) 

ICPP is operated by Al l i ed  Chemical Company (ACC) 
f o r  ERDA. The primary purpose of  the p l a n t  is t o  recover  enr iched  uranium 
from spen t  f u e l .  F igure  11-15 i s  an aer ia l  view of ICPP. 

To recover  t h e  uranium, ICPP processes  h igh ly  enr iched  i r r a d i a t e d  
nuc lea r  r e a c t o r  f u e l  e lements  c o n s i s t i n g  of uranium c lad  i n  aluminum, 
zirconium, o r  stainless steel a l l o y s ;  p rov i s ions  are be ing  made f o r  
f u t u r e  process ing  of g raph i t e  based f u e l s .  Waste materials sepa ra t ed  
from t h e  recovered uranium t h a t  are h igh  i n  r a d i a t i o n  are contained 
w i t h i n  t h e  f a c i l i t y ;  t h o s d  below t h e  d ischarge  l i m i t s  (ERDAM-0524) 
are r e l eased  under c o n t r o l l e d  and monitored condi t ions .  

Fue ls  of U.S. o r i g i n  and manufacturing are shipped t o  ICPP from 
test and r e sea rch  r e a c t o r s  a t  INEL, from o t h e r  r e sea rch  r e a c t o r s  ( inc luding  
some i n  f o r e i g n  c o u n t r i e s ) ,  and from t h e  U. S. Navy's s h i p  propuls ion  
r e a c t o r s  (environmental  assessments f o r  t r a n s p o r t i n g  i r r a d i a t e d  f u e l  
have been publ ished i n  WASH-1238 and WASH-1237). Fuels  from some commercial 
power demonstrat ion r e a c t o r s  are a l s o  be ing  s t o r e d  a t  ICPP pending d i s p o s i t i o n .  
A l toge the r ,  f u e l s  from about 40 r e a c t o r s  are s t o r e d  o r  scheduled t o  be 
processed i n  t h e  n e a r  f u t u r e  a t  ICPP. F a c i l i t y  des ign  f o r  process ing  
Rover and High Temperature Gas Reactor (HTGR) f u e l s  have been completed, 
and s e p a r a t e  environmental  s t a t emen t s  have been prepared and i s sued  a s  
WASH-1512 and WASH-1534, r e s p e c t i v e l y .  WASH-1512 desc r ibes  the  impact 
from t h e  r e c e i p t ,  s t o r a g e ,  and process ing  of Rover f u e l  from t h e  AEC/NASA 
j o i n t  n u c l e a r  rocke t  p r o j e c t  a t  t h e  Nuclear Rocket Development S ta t ion  
i n  Nevada. WASH-1534 desc r ibes  the  impact from the  r e c e i p t ,  s t o r a g e ,  
and process ing  of  f u e l  from t h e  F t .  S t .  Vrain Reactor ,  a HTGR near  
P l a t t e v i l l e ,  Colorado. 

I r r a d i a t e d  f u e l  shipped t o  ICPP is rece ived  i n  heav i ly  sh i e lded  
casks ,  then t r a n s f e r r e d  t o  t h e  Fuel Storage F a c i l i t y  and s t o r e d  
t o  awai t  p rocess ing .  The process ing  methods a t  ICPP begin wi th  d i s s o l u t i o n  
of t h e  f u e l  i n  ac id .  The r e s u l t i n g  s o l u t i o n  con ta ins  a n i t r a t e  s o l u t i o n  
of uranium (u rany l  n i t r a t e ) ,  f i s s i o n  product n i t r a t e s ,  and s m a l l  q u a n t i t i e s  
o f  t r ansu ran ic s .  This  s o l u t i o n  is  mixed with an organic  so lven t  i n  
which t h e  uranium i s  p r e f e r e n t i a l l y  so lub le .  The uranium goes i n t o  
the  s o l v e n t  ( a  process  c a l l e d  "ex t r ac t ion" ) ,  thus  s e p a r a t i n g  i t  from 
t h e  r a d i o a c t i v e  f i s s i o n  products .  To p u r i f y  t h e  uranium f u r t h e r ,  i t  
is  removed from t h e  so lven t  by a d i l u t e  ac id  s o l u t i o n ;  t h e  process  
is repea ted  two more t i m e s  t o  ob ta in  h igh ly  p u r i f i e d  uranium i n  a uranyl  
n i t r a t e  s o l u t i o n .  The l a s t  a c i d  e x t r a c t i o n  produces a uranyl  n i t r a t e  
s o l u t i o n  from which p r a c t i c a l l y  a l l  f i s s i o n  products  and o t h e r  i m p u r i t i e s  
have been removed. This  product i s  pure enough t h a t  i t  can be shipped 
wi thout  s h i e l d i n g  f o r  r a d i o a c t i v i t y .  Normally, t h e  s o l u t i o n  i s  converted 
t o  a s o l i d  uranium oxide powder by a d e n i t r a t i o n  process  a t  ICPP p r i o r  
t o  shipping.  The uranyl  n i t r a t e  s o l u t i o n  o r  t h e  uranium oxide powder 
i s  shipped t o  e i t h e r  Oak Ridge Nat ional  Laboratory (ORNL) o r  t o  Goodyear 
Atomic Company, Portsmouth, Ohio, f o r  f u r t h e r  process ing  t o  ob ta in  uranium 
t h a t  can b e  remanufactured i n t o  f u e l  elements.  A pe r spec t ive  view 
o f  t h e  ICPP area is shown i n  Figure 11-16. A schematic flowsheet of 
t h e  f u e l  reprocess ing  sequences is  shown i n  Figure 11-17. 
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The r ep rocess ing  of spen t  n u c l e a r  f u e l  g e n e r a t e s  gaseous, l i q u i d ,  
and s o l i d  wastes, both r a d i o a c t i v e  and nonrad ioac t ive .  The r a d i o a c t i v e  , 

wastes must b e  processed f u r t h e r  o r  handled and disposed of i n  a spec ia l  
manner t o  prevent  release of unacceptable  q u a n t i t i e s  of r a d i o a c t i v i t y  
t o  t h e  environment. Various s a f e t y  and design f e a t u r e s  p l u s  a d m i n i s t r a t i v e  
c o n t r o l s  are used t o  ensu re  minimal impact t o  t h e  environment. A flowsheet 
of c a l c u l a t e d  q u a n t i t i e s  of a c t i v i t y  i n  r a d i o l o g i c a l  wastes generated 
at t h e  ICPP i s  shown i n  F igu re  II-18.* 

a. System f o r  Venting Radioact ive Airborne Wastes 

(1) Sources and Treatment of Airborne E f f l u e n t  

There are s e v e r a l  sources  of r a d i o a c t i v e  a i r b o r n e  e f f l u e n t  
at  t h e  ICPP. 
o t h e r  p rocess  vessels and areas, remote a n a l y t i c a l  f a c i l i t i e s ,  sample 
s t a t i o n s ,  waste s o l v e n t  bu rne r ,  p rocess  v e n t i l a t i n g  a i r ,  and t h e  Waste 
Ca lc ine r  F a c i l i t y  (WCF). Figure 11-19 i s  a schematic  diagram o f  t h e  
en t i r e  ICPP a i r b o r n e  w a s t e  system. 

The major c o n t r i b u t o r s  are t h e  process  d i s s o l v e r s  I 3 O ] ,  

Radioact ive and nonrad ioac t ive  gases  are produced i n  t h e  d i s s o l u t i o n  
process .  These gases  may con ta in  e n t r a i n e d  d r o p l e t s  o f  r a d i o a c t i v e  
s o l u t i o n s ;  t h e  d r o p l e t s  must be removed be fo re  d i scha rge  t o  t h e  atmosphere. 
There are t h r e e  s e p a r a t e  d i s s o l v e r  off-gas streams, and each i s  routed 
through an e x t e n s i v e  cleanup system c o n s i s t i n g  o f  a r e f l u x  condenser 
and entrainment  s e p a r a t o r ,  a demis t e r ,  a s u p e r h e a t e r ,  and a HEPA f i l t e r ,  
The v a r i o u s  d i s s o l v e r  off-gas streams are discharged t o  t h e  main s t a c k ,  
A l l  but  one of t h e  streams can be rou ted  t o  t h e  R a r e  Gas P l a n t  (RGP)[31]. 
The RGP houses a cryogenic  d i s t i l l a t i o n  p rocess  f o r  t h e  reco-very of 
r a d i o a c t i v e  krypton and xenon. The RGP has a recovery e f f i c i e n c y  of 
25 t o  45% and is  on ly  ope ra t ed  i n t e r m i t t e n t l y  as needed t o  produce 
krypton-85 f o r  i n d u s t r i a l  and r e sea rch  a p p l i c a t i o n s .  Consequently, 
t h e  a c t u a l  quar , t i ty  of krypton removed from t h e  ICPP off-gas stream 
is s m a l l  compared with t h e  t o t a l  krypton r e l eased .  The recovered 
gas  i s  shipped t o  Oak Ridge f o r  d i s t r i b u t i o n .  

The remaining p rocess  off-gases (from o t h e r  v e s s e l s  and a r e a s )  
are c o l l e c t e d  i n  a common header and rou ted  through a demis t e r ,  a s u p e r h e a t e r ,  
a HEPA f i l t e r ,  and f i n a l l y  discharged t o  t h e  s t ack .  The l i q u i d  waste 
s t o r a g e  t anks  a l s o  are vented t o  t h i s  stream. 

Process  sampling s t a t i o n s  throughout t h e  area are housed i n  s m a l l  
c u b i c l e s  which are k e p t  at  a n e g a t i v e  p r e s s u r e  w i t h  r e s p e c t  t o  t h e  
b u i l d i n g  v e n t i l a t i n g  a i r .  These c u b i c l e s  exhaust through a f i b e r g l a s s  
f i l t e r  t o  t h e  s t a c k .  

~ ~ * 
For d i s c u s s i o n  of a p o s s i b l e  major expansion a t  t h e  ICPP invo lv ing  a 
new headend processing system ("Fluorinel")  and new f u e l  handl ing and 
s t o r a g e  c a p a b i l i t y ,  see Appendix E.7.a. 

11-60 



r 
v) 
0 
0 
I 

h 
+ 
Qa .- 

V 

V 
c 

.- 
0 

0 
0 
0 

0 

-1 f 

1 

n 

> 
w 

C - 

L 

11-61 



n Stock 

Off-Gas 

Liquid 
Storage 

Tank Vents - 

Solvent 
Burner 

INEL-A-2774 

HEPA rC Building Stacks 
Hoods 

Figure 11-19, ICPP Airborne Waste System. 

Low-level contaminated s o l v e n t  from t h e  s o l v e n t  e x t r a c t i o n  process  
i s  steam d i s t i l l e d  t o  remove most of t h e  contamination, t h e n  burned 
i n  a so lven t  burner;  t h e  r e s u l t i n g  waste gases  are rou ted  d i r e c t l y  
t o  t h e  s t a c k .  A comparison of t h e  average c a l c u l a t e d  concen t r a t ions  
r e s u l t i n g  from t h e  s o l v e n t  bu rne r  o p e r a t i o n  wi th  t h e  r epor t ed  release 
va lues  f o r  t h e  ICPP s t a c k  are shown f o r  strontium-90, ruthenium-106, 
and plutonium i n  Table 11-16. A c o n t r i b u t i o n  r a t i o  ( s o l v e n t  waste 
burner  emissions t o  t o t a l  ICPP p l a n t  emissions)  i s  a l s o  ind ica t ed .  
The r a d i o a c t i v i t y  r e l e a s e d  from t h e  so lven t  w a s t e  bu rne r  i s  monitored 
a t  t h e  s t a c k  and included i n  t h e  t o t a l  release va lues  p re sen ted  i n  
Tables 11-17 and 11-18. 

V e n t i l a t i n g  a i r  from t h e  p rocess ing  areas flows from areas of 
low p o t e n t i a l  r a d i o a c t i v i t y  t o  t h o s e  of high p o t e n t i a l ,  then d i r e c t l y  
t o  t h e  s t a c k .  Most l a b o r a t o r y  hoods and l a b o r a t o r y  v e n t i l a t i o n  are 
exhausted d i r e c t l y  t o  t h e  atmosphere through s h o r t  s t a c k s  a f t e r  f i l t r a t i o n  
through HEPA f i l t e r s .  

A s i g n i f i c a n t  amount of r a d i o a c t i v e  a i r b o r n e  wastes r e s u l t s  from 
t h e  process  of s o l i d i f y i n g  t h e  l i q u i d  waste i n  t h e  WCF[32]. 
a i r b o r n e  wastes are processed through an e x t e n s i v e  cleanup system 
be fo re  release t o  t h e  ICPP s t ack .  This  p rocess  may b e  c l a s s e d  mainly 
as a l i q u i d  w a s t e  t reatment  system and i s  d i scussed  f u r t h e r  i n  Sec t ion  
II.A.3.c. A schematic flowsheet o f  t h e  WCF off-gas cleanup system 

These 
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TABLE 11-16 

COMPARISON OF SOLVENT WASTE BURNER EMISSIONS 

TO TOTAL PLANT EMISSIONS 

(February,  March, A p r i l ,  and May 1970) 

Average Solvent 
Waste Burner Average P l a n t  Rat io:  Solvent 

Release Stack Release Waste Release t o T o t a l  
E 1 emen t (pCi/ml) (pci/ml) P l a n t  Stack Release 

Strontium-90 2.8 x lo-'* 5.27 0.0005 

Ruthenium-103-106 7.9 x 5.56 0.014 

0.085 -11 [a] 
Plutonium <9.9 < 1 . 1 6  10 

[ a ]  T o t a l  a lpha ,  expressed as plutonium. 

i n  shown i n  Figure 11-20. Fine p a r t i c u l a t e s  and v o l a t i l e  f i s s i o n  products  
are c a r r i e d  ou t  of t h e  c a l c i n e r  v e s s e l  i n  t h e  off-gas and must be removed 
be fo re  d i scha rge  t o  t h e  atmosphere. 

The f i r s t  of a series of removal devices  f o r  t h e  p a r t i c u l a t e s  
and v o l a t i l e  f i s s i o n  products  i s  a cyclone which c o l l e c t s  t h e  l a r g e r  
p a r t i c l e s  and d i scha rges  them wi th  t h e  s o l i d s  from t h e  c a l c i n e r  t o  
t h e  s t o r a g e  b ins .  These s o l i d  wastes are discussed i n  Sec t ion  II.A.3.e. 
Next, t h e  off-gas flows through a scrubbing system. The s o l i d s  c o l l e c t e d  
in t h e  scrubbing system are d i s so lved  i n  n i t r i c  a c i d  (which i s  added) 
and recycled back t o  feed tanks.  V o l a t i l e  ruthenium vapors are absorbed 
from t h e  scrubbed off-gas by a se t  of fou r  s i l i c a  g e l  beds. These 
absorber beds a l s o  remove some f i n e  p a r t i c l e s  from t h e  off-gas. The 
f i n a l  cleanup device i s  a set  of t h r e e  HEPA f i l t e r s  with p r e f i l t e r s  
operated i n  p a r a l l e l .  The e n t i r e  off-gas system i s  maintained a t  
a p r e s s u r e  less than  atmospheric. A r a d i a t i o n  d e t e c t o r  monitors t h e  
process  off-gas and alarms i f  t h e  a c t i v i t y  reaches unacceptable limits. 

The WCF equipment ven t  system maintains  a vacuum on process  v e s s e l s  
which are n o t  vented t o  t h e  process  off-gas system, and on sampling 
s t a t i o n s .  
of sparge a i r  and t r a n s f e r  j e t  a i r ,  are drawn by a blower through a condenser, 
m i s t  c o l l e c t o r ,  and HEPA f i l t e r  be fo re  being discharged through t h e  APS 
t o  t h e  s t ack .  
with t h a t  of t h e  p rocess  off-gas ,  a f t e r  t h e  two streams comblne. 

About 200 f t3/min of equipment ven t  gas ,  c o n s i s t i n g  mostly 

The r a d i o a c t i v i t y  i n  t h e  gas stre-is measured, t o g e t h e r  

The p rocess  c e l l s  are maintained a t  a s l i g h t  vacuum t o  i n h i b i t  
t h e  release of r a d i o a c t i v e  materials. V e n t i l a t i n g  air flows from t h e  
o p e r a t i n g  areas of t h e  WCF (which do no t  con ta in  r a d i o a c t i v i t y )  i n t o  
t h e  process  c e l l s  be fo re  i t  i s  discharged t o  t h e  s t a c k .  
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TABLE 11-17 

ICPP RADIOACTIVE AIRBORNE RELEASES 

Volume Discharged 
Year -- ( f t 3  109) - 
1953-1956 - 
195 7 
1958 - 
1959 - 
1960 - 
1961 

1962 

1963 

19 64 

1965 

1966 

1967 

1968 

1969 

19 70 

1971 

1972 

1973 

1974 

- 
60 

60 

63 

60 

63 

63 

67 

60 

60 

58 

59 

59 

59 

Cur ies  Released 

- -  187,200 

591,600LaJ 

1 , 057 , 800[a1 

829, 700Ca1 

1,275,000 [a1 

1 ,155 ,  800[a1 

630 ,4851a1 

365 ,400Ca1 

84,660 

46 , 400 

53,470 

21 , 150 

86,070 

111,400 

148,100 

136,600 

45,890 

4,823 
259,955 [b 1 

[a] Inc ludes  off-gas du r ing  RaLa process ing .  (See Sec t ion  II .C.10.)  

[bl R e f l e c t s  s i g n i f i c a n t  i n c r e a s e  i n  f u e l  reprocess ing  a c t i v i t i e s .  

11-64 



TABLE 11-18 

1974 ICPP RADIOACTIVE AIRBORNE RELEASE BREAKDOWN 

Nuclide 

Axitimony-125 

Cerium-144 
Cesium-134 

Cesium-137 

Cobalt-60 
Europium-154 
Europium-155 
Iodine-129 
Kryp ton-85 

Man g anes e- 5 4 
N i ob ium-9 5 

P lu t onium- 2 3 8 

Plutonium- 239 

Plutonium-239, -240 
Ruthenium- 10 6 
S tr on t ium-90 
Tritium 
Unidentified alpha 

Zirconium- 9 5 

Curies Released 

6.3 

0.7 

0.6 

6.7 
0.003 

0.02 
0.001 
0.1 

253,900 
0.005 
0.008 
0.004 
0.003 
0 . 0001 
3.8 

3.2 
6036 

0.006 
0.004 

Total 259,955 
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(2) S tack  Sampling and Composition 

-The r a d i o a c t i v i t y  c a r r i e d  i n  t h e  off-gas systems is  

The g ross  a c t i v i t y  o f  t h e  sample stream i s  measured wi th  
monitored a t  a sampling s t a t i o n  provided a t  t h e  250-ft-high ICPP 
stack[33] .  
s c i n t i l l a t i o n  d e t e c t o r s  connected t o  an i n t e g r a t i n g  recorder .  A f i l t e r  
assembly c o l l e c t s  p a r t i c u l a t e s  i n  t h e  sample stream; radiochemical  
a n a l y s i s  of t h e  f i l t e r  paper  provides  a d a i l y  measure of t h e  c o l l e c t e d  
nuc l ides .  Flow ra te  in s t rumen ta t ion  provided wi th  t h e  sampler enables  
t h e  t o t a l  a c t i v i t y  emission from t h e  s t a c k  t o  be e s t ima ted  from thar: 
determined f o r  t h e  sample stream. 

A y e a r l y  summary o f  t h e  a i rbo rne  waste volumes and o f  t h e  t o t a l  
r a d i o a c t i v i t y  r e l e a s e d  through t h e  ICPP s t a c k  from 1957 through 1974 
i s  shown i n  Table  11-17. A breakdown of  t h e  1974 release by nuc l ide  
is  shown i n  Table 11-18. The inc reased  release o f  r a d i o a c t i v i t y  dur ing  
1974 w a s  due p r i m a r i l y  t o  a comparat ively high t o t a l  p l a n t  throughput 
and a l s o  t h e  f u e l  reprocessed  w a s  t h e  h igh ly  en r i ched ,  h igh  burnup 
type  compared w i t h  prev ious  f u e l s ,  Although t h e  h igh ly  enr iched ,  h igh  
burnup f u e l  w a s  reprocessed i n  1972, only about  one- f i f th  as much w a s  
processed as i n  1974. T o t a l  annual release of a i r b o r n e  r a d i o a c t i v i t y  
(nea r ly  a l l  krypton-85) s i n c e  1964 (exc lus ive  of 1974) has ranged from 
148,000 c u r i e s  t o  as low as 4,800 c u r i e s .  Future  releases, assumming 
no prolonged p rocess ing  i n t e r r u p t i o n s  , are expected t o  range between 
25,000 and 100,000 c u r i e s / y e a r  w i th  an average o f  somewhat less than  
50,000 c u r i e s / y e a r  [ a ] .  

Table  11-19 shows t h e  e f f e c t  o f  decay on t h e  i d e n t i f i e d  r a d i o a c t i v e  
n u c l i d e s  r e l e a s e d  i n  t h e  ICPP a i r b o r n e  e f f l u e n t  f o r  t h e  yea r s  1962 
through 1974. De ta i l ed  n u c l i d e  i d e n t i f i c a t i o n  f o r  o t h e r  yea r s  i s  no t  
a v a i l a b l e  because o f  p a s t  recordkeeping procedures  and d e t e c t i o n  l i m i t a t i o n s .  

( 3 )  Atmospheric ProtectKon System [b l  

A s  a l r eady  d iscussed ,  e x i s t i n g  off-gas cleanup systems 
remove r a d i o a c t i v e  p a r t i c u l a t e s  t o  w e l l  below a l lowable  limits f o r  
c o n t r o l l e d  areas be fo re  release t o  t h e  250-ft-high p l a n t  s t ack .  However, 
u n t i l  1975 a l l  v e n t i l a t i o n  a i r  from process  areas w a s  d i scharged  t o  
t h e  s t a c k  wi thout  t rea tment .  I n  1975, an Atmospheric P r o t e c t i o n  System 
( A P S )  w a s  i n s t a l l e d  a t  t h e  Idaho Chemical Process ing  P l a n t  t o  minimize 
t h e  release of r a d i o a c t i v e  p a r t i c u l a t e  material t o  t h e  atmosphere from 
nonrout ine  occurrences.  This  system now provides  continuous f i l t r a t i o n  
of  a l l  b u i l d i n g  v e n t i l a t i o n  a i r  from process  areas and backup f i l t r a t i o n  
of  a l l  process  off-gases be fo re  they  are re l eased  t o  t h e  atmosphere. 
The AF'S is  l o c a t e d  as shown i n  F igure  11-21; a block flow diagram i s  
shown i n  F igure  11-22, 

The f i l t e r  system f o r  t h e  v e n t i l a t i o n  a i r  c o n s i s t s  of a 7-ft-deep 
f i b e r g l a s s  p r e f i l t e r  i n  series wi th  s e p a r a t o r l e s s  HEPA f i l t e r s .  This  
system is  capable  of f i l t e r i n g  150,000 f t3/min of  v e n t i l a t i o n  a i r  from 
t h e  main f u e l  process ing  b u i l d i n g ,  w a s t e  d i s p o s a l  b u i l d i n g ,  and w a s t e  

[ a ]  

[ b ]  

See  response t o  Comment X.11.3, Sec t ion  X f o r  a d d i t i o n a l  information 
on iodine-129. 
See  Appendix E ,  Sec t ion  3.B. f o r  a d d i t i o n a l  d e t a i l s  on t h i s  system. 
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TABLE 11-19 

ICPP RADIOACTIVE AIRBORNE EFFLUENT DECAY DATA 

Released i n  
Year 

1962 

1963 

1 9 6 4  

1965 

1966 

1967 

1968 

1969 

1 9 7 0  

1 9 7 1  

1972 

1973 

1974 

T o t a l  

Curies  

630,400 

365,400 

84 ,660 

46 , 400 

53 ,470 

21,150 

86 ,070 

111 , 400 

1 4 8  , 100 

136,600 

45 ,890 

4 ,823 

259,900 

1 , 9 9 4 , 0 0 0  

Decayed through 1 / 1 / 7 6  

Curies  

1 2 , 6 0 0  

3 1  , 800 

40 , 340 

23 , 450 

28,570 

1 2 , 3 3 0  

52 , 100 

74,130 

101 , 500 

100,500 

36,660 

4 ,016 

237,900 

756 , 300 

% Remaining 

2 

9 

48 

5 1  

53 

58 

6 1  

67 

69 

7 4  

8 0  

83  

92 

38 

- 

Decayed through 1 / 1 / 8 6  

Curies  

6 , 6 0 2  

16 ,580 

2 1  , 060 

1 2 , 2 3 0  

1 4 , 9 4 0  

6 , 528 

27 , 1 6 0  

38 , 640 

52 ,900 

52 ,550 

1 9  , 1 2 0  

2 , 1 0 4  

1 2 3 , 9 0 0  

394,314 

% Remaining 

1 

5 

25 

26 

. 28 

3 1  

32 

35 

36 

38 

42 

44 

48 - 
2 0  

ca lc in ing  bui ld ing .  The p r e f i l t e r  i s  contained i n  an underground 
concre te  v a u l t  and inc ludes  a system f o r  washing t h e  p r e f i l t e r  media. 
The v e n t i l a t i o n  gas  bypasses  t h e  p r e f i l t e r  when washing i s  required.  
The p r e f i l t e r  wash i s  processed i n  t h e  Process  Equipment Waste (PEW) 
system (descr ibed  l a t e r ) .  

The HEPA f i l t e r  system f o r  v e n t i l a t i o n  a i r  i s  composed of  26 ca issons  
i n s t a l l e d  i n  p a r a l l e l ;  each ca i s son  con ta ins  f o u r  HEPA f i l t e r s .  Valving 
provides  i s o l a t i o n  f o r  each ca i s son  s o  t h a t  t h e  HEPA f i l t e r s  can be 
rep laced  when necessary  during ope ra t ions ,  without  d i s r u p t i n g  the  
system. F i l t e r  changeout w i l l  b e  accomplished by contac t  maintenance 
using bagging procedures .  
are provided. The p r e f i l t e r s  are loca ted  underground i n  a r e in fo rced  
concre te  v a u l t .  

Three fans  (two are s u f f i c i e n t  f o r  t h e  system) 

Sepa ra t e  f i l t r a t i o n  systems, c o n s i s t i n g  of deep bed p r e f i l t e r s  
and HEF'A f i l t e r s ,  p rocess  t h e  off-gas conta in ing  hydrogen r i c h  and 
n i t r o g e n  oxides .  These streams are processed i n  a c i d  resistant systems 
because of t h e  h i g h  p r o b a b i l i t y  of  forming a c i d s  which would b e  co r ros ive  
t o  s tandard  materials of cons t ruc t ion ,  such as carbon steel  and concrete .  
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Because of i t s  exp los ive  n a t u r e  t h e  hydrogen r i c h  stream is processed 
s e p a r a t e l y  from streams con ta in ing  n i t r o g e n  oxides.  The hydrogen 
r i c h  stream i s  mixed wi th  t h e  v e n t i l a t i o n  a i r  upstream from t h e  v e n t i l a t i o n  
f a n s  t h a t  d i scha rge  t o  t h e  s t ack .  Blowers f o r  t h e  n i t r o g e n  oxide off-  
gas are provided along wi th  a condenser, demis t e r ,  s u p e r h e a t e r ,  and 
f i b e r g l a s s  p r e f i l t e r .  The n i t r o g e n  oxide off-gas pas ses  through t h r e e  
HEPA f i l t e r s  be fo re  be ing  discharged t o  t h e  s t a c k .  

b .  Sys t e m  f o r  Venting Nonradioactive Airborne Wastes 

The main source of nonrad ioac t ive  components i n  a i r b o r n e  
w a s t e  e f f l u e n t  i s  t h e  WCF, wi th  a d d i t i o n a l  c o n t r i b u t i o n s  from t h e  fou r  
o i l - f i r e d  b o i l e r s  used f o r  steam product ion,  P r i o r  t o  1972 t h e s e  b o i l e r s  
used between 80,000 and 150,000 gallons/month of No, 6 f u e l  o i l ,  
change t o  No. 2 f u e l  o i l  w a s  made i n  1972; consumption w a s  about 158,000 
gallons/month. B o i l e r  s t a c k s  are sampled t o  measure p a r t i c u l a t e s ,  
s u l f u r  dioxide , n i t r o g e n  ox ides ,  and carbon dioxide concen t r a t ions .  

A 

The ICPP t y p i c a l l y  releases 3,800 l b  o f  n i t r o g e n  ox ides  and 2,000 
l b  of carbon monoxide each day from t h e  ope ra t ion  of t h e  WCF. I n  a d d i t i o n ,  
50,000 l b  of s u l f u r  d iox ide  and 20,000 l b  of p a r t i c u l a t e  material a r e  
released each yea r  from o i l - f i r e d  b o i l e r s .  (See Sec t ion  III.B.2.) 

The only o t h e r  a i r b o r n e  e f f l u e n t  from ICPP i s  t h e  v e n t i l a t i n g  
a i r  from v a r i o u s  b u i l d i n g s  and about 22 i n d i v i d u a l  s t a c k s  from l a b o r a t o r y  
hoods, e t c .  , where no r a d i o a c t i v e  contamination r o u t i n e l y  i s  p r e s e n t  
i n  t h e  ambient air. This  v e n t i l a t i n g  a i r  i s  discharged t o  t h e  environment 
from each bui lding.  

c. System f o r  Disposal  of Radioact ive Liquid Wastesla] 

Radioact ive l i q u i d  wastes a t  t h e  ICPP are generated i n  va r ious  
p a r t s  of t h e  f u e l  r ep rocess ing  cycle .  For example, w a s t e  o rgan ic  so lven t  
is generated i n  t h e  e x t r a c t i o n  process  t o  s e p a r a t e  uranium from f i s s i o n  
products .  The high-level  l i q u i d  w a s t e s  t h a t  are generated are c o l l e c t e d  
i n  a t ank  farm p r i o r  t o  s o l i d i f i c a t i o n  i n  t h e  WCF. 
r a d i o l o g i c a l  wastes are c o l l e c t e d  i n  t h e  p rocess  equipment waste (PEW) 
system f o r  f u r t h e r  processing be fo re  d i s p o s a l  t o  a discharge w e l l .  

A l l  o t h e r  l i q u i d  

(1) Waste Organic Solvent 

The n i t r i c  ac id  s o l u t i o n  r e s u l t i n g  from t h e  f u e l  d i s s o l u t i o n  
p rocess  i s  p u r i f i e d  by a series of o p e r a t i o n s  c a l l e d  "solvent  ex t r ac t ion . "  
This  process  gene ra t e s  approximately 10,000 g a l l o n s  / y r  of contaminated 
kerosene t h a t  must b e  disposed of under c o n t r o l l e d  cond i t ions  [ 3 4 1 .  

The w a s t e  so lven t  (kerosene) c o n t a i n s  up to 9 x 10-5 g of plutonium 
p e r  ga l lon ,  about 2 x 10-3 g of uranium p e r  g a l l o n ,  and approximately 
3 .8  x 10-4 C i  o f  mixed f i s s i o n  product  n u c l i d e s  p e r  g a l l o n  of s o l u t i o n .  
This a c t i v i t y  i s  reduced by s u b j e c t i n g  t h e  w a s t e  kerosene t o  a process  
c a l l e d  "steam s t r i p p i n g , ' '  a flow diagram of which is  shown i n  Figure 11-23. 

[ a ]  See Appendix E ,  Sec t ion  3.B. f o r  system improvements completed 
du r ing  1975-76. 
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The waste kerosene from t h e  s o l v e n t  e x t r a c t i o n  p rocess  is  c o l l e c t e d  
cont inuously i n  a hold t ank ,  where i t  is sampled f o r  uranium content  
once i t  i s  f u l l .  
g r g a l l o n  ( 5  x lom3 g / l ) ,  t h e  waste i s  recyc led  f o r  f u r t h e r  recovery 
of uranium. I f  t h e  concen t r a t ion  i s  less than  1.9 x g / g a l l o n  
( 5  x 
tank f o r  p rocess ing  through t h e  steam s t r i p p e r .  The steam condensate 
from t h e  steam s t r i p p e r  flows t o  t h e  p rocess  equipment waete (PEW) 
systems whi l e  t h e  so lven t  f lows t o  one of two c o l l e c t i o n  .iks, where 
i t  i s  monitored f o r  plutonium content.  

If i ts  uranium concen t r a t ion  is  g r e a t e r  t han  2 x 10’2 

g / l ) ,  t h e  waste kerosene i s  t r a n s f e r r e d  t o  t h e  s t r i p p e r  feed 

A c o l l e c t i o n  t ank ,  when f i l l e d ,  is  mixed, sampled, and analyzed 
f o r  a lpha  a c t i v i t y .  A l l  a lpha  a c t i v i t y  above background ‘in t h i s  a n a l y s i s  
is  considered t o  be plutonium. I f  t h e  product  con ta ins  less than t h e  
equ iva len t  of 5.7 pg of plutonium p e r  g a l l o n ,  i t  is  pumped t o  t h e  so lven t  
waste burner  t ank ,  o r  i f  t h e  t ank  i s  f u l l ,  t o  drum s t o r a g e  f o r  burning 
later.  I f  t h e  t o t a l  a lpha  count i s  h i g h e r  t han  5.7 pg /ga l lon ,  t h e  
product is r ecyc led  t o  t h e  s o l v e n t  f eed  tank. 

The contaminants accumulated i n  t h e  s t r i p p i n g  c o l m  are removed 
and s e n t  t o  t h e  waste evapora to r  and even tua l ly  t o  t h e  w a s t e  t ank  farm. 

I n  e a r l y  1970, a random series of samples from t h e  c o l l e c t i o n  
tanks were a d d i t i o n a l l y  analyzed by radiochemical procedures;  t h e  va lues  
obtained f o r  t h e  major n u c l i d e s  are shown i n  Table 11-20. 

TABLE 11-20 

CONCENTRATION OF MAJOR RADIONUCLIDES I N  SAMPLES 

FROM STEAM-STRIPPED SOLVENT (x pCi/ml) 

Date Strontium-90 Plutonium l a ]  Ruthenium-103/-106 Alpha 

February 3 ,  1970 4.84  

February 23, 1970 10 .3  

March 2 4 ,  1970 0.78 

A p r i l  5 ,  1970 1.07 

A p r i l  1 2 ,  1970 1 . 1 4  

A p r i l  1 7 ,  1970 0.59 

A p r i l  2 1 ,  1970 0.13 

A p r i l  30, 1970 0.38 

<1.1 

1.1 

<1.4 

<0.3 

< 0 . 3  

<0 .8  

< 0 . 3  

<0.3 

33.8 - 
6 .3  4 . 1  

27.6 1 .4  

33.8 0.24 

100 0.31 

4 . 1  0.82 

20.4 <0.2 

1 2 . 3  <0 .2  

[ a ]  Plutonium d e t e c t i o n  l i m i t  i s  0.33 x p C i / m l .  
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(2) Tank Farm 

The high-level  r a d i o a c t i v e  wastes generated from t h e  
f u e l  recovery p rocess  con ta in  more than  99% of t h e  r ad ionuc l ides ,  
excluding nob le  gases ,  contained i n  t h e  f u e l  elements. Numerous radio-  
n u c l i d e s  are contained i n  t h e  waste when f i r s t  generated,  but  t h e  radio- 
n u c l i d e s  o f  major concern i n  wastes t o  be s t o r e d  f o r  long pe r iods  of t i m e  
are t h e  i s o t o p e s  of cesium, s t ron t ium,  cerium, uranium, and plutonium. 
These i s o t o p e s  are o f  concern because of t h e i r  long h a l f - l i v e s  and 
r a d i o t o x i c i t y .  The a c t u a l  composition of t h e  w a s t e  varies g r e a t l y  depending 
on t h e  type of  f u e l  be ing  processed,  t h e  amount of t i m e  t h a t  t h e  f u e l  
w a s  i r r a d i a t e d  i n  t h e  r e a c t o r ,  and t h e  l e n g t h  of t i m e  t h e  f u e l  i s  s to red  
p r i o r  t o  processing.  The volumes and t y p i c a l  radiochemical composition 
of high-level  wastes s t o r e d  a t  ICPP are shown i n  Tables 11-21 and 11-22. 

These high-level  r a d i o a c t i v e  wastes are s t o r e d  i n  l a r g e  underground 
s t a i n l e s s  s tee l  t anks  u n t i l  t h e  wastes are t r a n s f e r r e d  t o  t h e  WCF where 
they  are s o l i d i f i e d .  These s t o r a g e  tanks are l o c a t e d  i n  an area east  
of t h e  main p rocess ing  p l a n t  c a l l e d  t h e  "tank farm." 
s p e c i a l  requirements  a s s o c i a t e d  wi th  s t o r i n g  high-level r a d i o a c t i v e  
l i q u i d  waste, t h i s  system i s  desc r ibed  i n  d e t a i l .  

Because of t h e  

TABLE 11-21 

HIGH LEVEL RADIOACTIVE L I Q U I D  WASTE 

(December 1974) 

Tank No. Waste Type Contents ( g a l )  

300,000-gal tanks 

WM-180 Second and t h i r d  cyc le  281 , 400 

WM-181 Spare f o r  waste d i v e r s i o n  system 64 , 000 

WM-182 Aluminum and zirconium 282 , 700 

Aluminum and e l e c t r o l y t i c  56,400 WM-183 

WM-184 

WM- 1 85 

~ ~ - 1 8 6  
WM-187 

WM-188 

WM-189 

WM-190 

Second and t h i r d  c y c l e  

Aluminum and zirconium 

Second and t h i r d  cyc le  

Aluminum and zirconium 

Aluminum and zirconium 

Aluminum and zirconium 

Spare 

283 , 000 

278,000 

283 , 000 

277,000 

218 , 200 

167,000 

0 

T o t a l  1,346,700 
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The tank  farm con ta ins  15 s t a i n l e s s  steel vessels, n i n e  of which 
have i n d i v i d u a l  volumes of 300,000 ga l lons ,  two have i n d i v i d u a l  volumes 
of 318,000 g a l l o n s ,  and t h e  o t h e r  four  have a volume of 30,000 ga l lons  
each. Each of t h e  n i n e  300,000-gallon tanks  and t h e  two 318,000 ga l lon  
tanks  i s  contained i n  a conc re t e  v a u l t ,  t h e  top of which i s  about 10 f t  
underground . 

A schematic  diagram of one of t h e  300,000-gallon tanks  i s  shown 
i n  Figure 11-24. 
w a l l  and a 32-ft  he igh t  from t h e  f l o o r  t o  t h e  t o p  of t h e  hemispherical  
roof.  The f l o o r  i s  f l a t  and t h e  s i d e s  are v e r t i c a l .  The v e s s e l  f l o o r s  
and lower 8 f t  of the  s i d e s  are made from 5/16-in.-thick s t a i n l e s s  
s t ee l  p l a t e ,  t h e  upper 1 3  f t  of t h e  s i d e s  i s  1/4-in.-thick s t a i n l e s s  
steel  p l a t e ,  and t h e  hemispher ica l  roof i s  3/16-in.-thick s t a i n l e s s  
s teel  p l a t e .  
of 1 .4 ,  f o r  a temperature  of 200°F, a maximum pres su re  of 1 atmosphere, 
and a vacuum of 3.9 i n .  water. E ight  of t h e  e leven  l a r g e  tanks are  
equipped wi th  i n t e r i o r  cool ing  c o i l s  on t h e  f l o o r  and w a l l s .  

Each l a r g e  tank  is 50 f t  i n  diameter w i t h  a 21-ft 

The t anks  are designed f o r  a l i q u i d  wi th  a s p e c i f i c  g r a v i t y  

The 300,000-gallon w a s t e  t anks  and t h e  a s soc ia t ed  concre te  secondary 
containment v a u l t s  have been analyzed f o r  t h e i r  dynamic response t o  
a h y p o t h e t i c a l  ear thquake occurr ing  a t  t h e  INEL. This a n a l y s i s  w a s  
accomplished us ing  t h e  S T W - D  (STRuctural Analysis  Package - Dynamic) 
computer code. Ground a c c e l e r a t i o n  h i s t o r i e s  from f o u r  of t h e  l a r g e s t  
West Coast ear thquakes were used as models f o r  t h e  c a l c u l a t i o n s :  t h e  
1940 E l  Centro, 1949 Olympia, 1952 T a f t ,  and 1966 Pa rk f i e ld .  The 
May 18, 1940, E l  Centro ear thquake had t h e  l a r g e s t  l o c a l i z e d  energy, with 
accompanying ground a c c e l e r a t i o n  of any ear thquake ever recorded 
i n  t h e  c o n t i n e n t a l  United States. 

The r e s u l t s  of  a n a l y s i s  show t h a t  t h e  w a s t e  s to rage  tanks  and 
v a u l t s  w i l l  wi ths tand  t h e  severe  ground shaking accompanying very 
s t r o n g  earthquakes.  Even when sub jec t ed  t o  t h e  1940 E l  Centro ear thquake 
record  s c a l e d  t o  a peak ground a c c e l e r a t i o n  of  0.5 g,  t h e  waste tanks  
were s t r e s s e d  only t o  21,300 p s i .  
p s i  requi red  t o  cause tank  f a i l u r e .  Using t h e  unscaled 1940 E l  Centro 
ear thquake record ,  which had a peak ground a c c e l e r a t i o n  of 0.33 g, 
only 50.4% of y i e l d  stress i n  t h e  tanks  w a s  produced. This l a t t e r  
a c c e l e r a t i o n ,  0.33 g ,  corresponds t o  t h e  a c c e l e r a t i o n  expected a t  t h e  
ICPP from a m a x i m u m  h y p o t h e t i c a l  ear thquake of Richter  magnitude 7-3/4 
on t h e  Arc0 f a u l t  a t  a po in t  15 miles from ICPP. It does no t  t ake  
i n t o  account t h e  apprec iab le  energy a t t e n u a t i o n  which l i k e l y  would 
occur  because of t h e  p a r t i c u l a r  geo log ica l  s t r u c t u r e  of t h e  Snake River 
P l a in .  

This  i s  only 59.1% of t h e  36,000 

Under t h e  same cond i t ions ,  a n a l y s i s  of t h e  r e in fo rced  concre te  v a u l t s  
housing t h e  s to rage  tanks  showed t h a t  a peak ground a c c e l e r a t i o n  of 
0.5 g would cause a peak stress of 87.7% of y i e l d  stress. The unscaled 
1940 E l  Centro record imposed only 79% of y i e l d  stress of t h e  v a u l t s .  

It i s  emphasized t h a t  an ear thquake producing a 0.33-g peak ground 
a c c e l e r a t i o n  a t  ICPP i s  considered a pure ly  hypo the t i ca l  upper- l imit  
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event which has  n o t  been exceeded i n  magnitude by any known earthquake. 
The A r c 0  f a u l t  has  no t  been s e i s m i c a l l y  a c t i v e  i n  h i s t o r i c  t i m e .  The 
Snake River P l a i n  i s  be l i eved  t o  be l o c a l l y  aseismic. (See Sect ion I I . C . 7 ) .  

The l i q u i d  l e v e l s  i n  t h e  300,000-gallon t anks  t h a t  con ta in  h igh ly  
r a d i o a c t i v e  w a s t e  are monitored continuously.  A level i n d i c a t o r  i n  
each t ank  i s  se t  Po alarm when t h e  volume reaches 285,000 gal lons.  This  
alarm sounds i n  t h e  c o n t r o l  house and t h e  main process  bui lding.  

Tank p r e s s u r e  a l s o  i s  measured and t r a n s m i t t e d  t o  t h e  c o n t r o l  
panel.  I f  t h e  r e l i e f  valve i s  a c t i v a t e d ,  t h e  p r e s s u r e  i s  r e l e a s e d  t o  
a l i n e  t h a t  ven t s  d i r e c t l y  t o  t h e  s t a c k .  The normal t a n k  ven t ing  system 
i s  connected t o  t h e  p rocess  v e s s e l  off-gas system i n  t h e  main p l a n t ,  
which i s  a f i l t e r e d  system. 

S p e c i f i c  g r a v i t y  of t h e  l i q u i d  waste is measured cont inuously,  
and t h e  va lue  i s  t r a n s m i t t e d  t o  a r eco rde r  which has  an alarm i n  t h e  
c o n t r o l  house and i n  t h e  main process  bu i ld ing .  The alarm is a c t i v a t e d  
a t  a s p e c i f i c  g r a v i t y  of 1.35. The t anks  are designed t o  con ta in  s o l u t i o n  
with a s p e c i f i c  g r a v i t y  of 1.40. 

Mul t ip l e  temperature  p o i n t s  i n  t h e  t anks  provide i n d i v i d u a l  temperature 
measurements f o r  each 2 f t  of  v e r t i c a l  w a l l  h e i g h t  and f o r  t h e  tank 
bottom. I n  a d d i t i o n ,  a set of thermocouples is provided on t h e  oppos i t e  
s i d e  of each tank. The temperature  of each t ank  i s  reco rded-con t inuous ly  
on m u l t i p l e  p o i n t  r eco rde r s .  A high-temperature alarm i s  i n s t a l l e d  
f o r  each tank wi th  alarms a t  t h e  c o n t r o l  house and a t  t h e  main process  
bui lding.  Normally t h e  wastes are w e l l  below t h e  high-temperature alarm 
po in t .  

Eight of t h e  e l even  300,000-gallon t anks  c o n t a i n  a 4 . 7  mil l ion -  
Btu/hr-capacity closed-loop coo l ing  system c o n s i s t i n g  of 30 c o i l s  of 
s t a i n l e s s  steel  p i p e  around t h e  i n t e r i o r  w a l l s  and f l o o r  of t h e  tanks.  
The water p r e s s u r e  i n  t h e  coo l ing  c o i l s  i s  g r e a t e r  than t h e  p r e s s u r e  
i n  t h e  waste t anks  s o  t h a t  any break which might occur i n  t h e  cool ing 
water c o i l s  would r e s u l t  i n  leakage i n t o  t h e  tank r a t h e r  than i n t o  
t h e  coo l ing  w a t e r .  The t a n k s  wi th  coo l ing  c o i l s  have been i n  ope ra t ion  
s i n c e  1953, and no l e a k  has  occurred i n  any of t h e  cool ing systems t o  
date .  Nevertheless ,  a r a d i a t i o n  monitor i s  i n s t a l l e d  on t h e  r e t u r n  
coolant  l i n e  from t h e  tank. The monitor w i l l  alarm i n  t h e  event  t h e  
cool ing water should become contaminated. Any s p e c i f i c  l eak ing  c o i l  
can be l o c a t e d  and i s o l a t e d  by c l o s i n g  t h e  i n d i v i d u a l  valves on t h e  
30 cool ing c o i l s  i n  each t ank ,  and then opening t h e s e  va lves  one a t  
a t i m e  and observing t h e  r a d i a t i o n  monitor. Any contaminated water 
d e t e c t e d  can be t r a n s f e r r e d  t o  t h e  waste evaporator  system f o r  processing 
and f r e s h  water can be added t o  t h e  coo l ing  c o i l s .  

The tanks are a l s o  connected t o  r e f l u x  condensers which condense 
t h e  vapors i f  t h e  tank con ten t s  should overheat .  These condensers are 
s t a i n l e s s  steel shell-and-tube u n i t s  contained i n  conc re t e  housings 
i n  t h e  t ank  farm area. The condenser p i t s  have sumps equipped wi th  
je ts  t o  t r a n s f e r  leakage back t o  one of t h e  w a s t e  t anks ;  however, use 
of t h e  condensers normally i s  no t  necessary.  
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Each of t h e  300,000-gallon s t o r a g e  tanks i s  contained i n  an i n d i v i d u a l  
conc re t e  v a u l t  which s e r v e s  as a secondary containment b a r r i e r  i f  w a s t e  
l e a k s  from t h e  tank. The v a u l t  i s  cons t ruc t ed  of r e i n f o r c e d  conc re t e  
approximately 2 f t  t h i c k .  
and are about 60 f t  a c r o s s  and 33 f t  t a l l .  

The v a u l t s  are e i t h e r  oc t agona l  o r  square 

Each t ank  w i t h i n  i t s  v a u l t  rests on a t h i n  l a y e r  of sand on t o p  
of a conc re t e  pad a t  t h e  bottom of t h e  v a u l t ;  t h e  bottom of t h e  v a u l t  
rests on bedrock. 

The v a u l t s  g e n e r a l l y  have sumps to  c o l l e c t  any l e a k i n g  l i q u i d ;  
t h e  sumps are 1 t o  3 f t  deep and e i t h e r  1 o r  2 f t  square.  An i n c r e a s e  
i n  t h e  l e v e l  i n  t h e  sump i n d i c a t e s  t h a t  t h e  t ank  con ten t s  are l e a k i n g  
o r  t h a t  water from o u t s i d e  t h e  v a u l t  has  leaked i n .  Any l i q u i d  i n  t h e  
sumps can be r e t u r n e d  e i t h e r  t o  t h e  t ank  o r  t o  t h e  main p l a n t  f o r  processing. 
These sumps each have a measuring device which i n d i c a t e s  t h e  l i q u i d  
l e v e l  i n  t h e  sump. The measuring u n i t  is connected t o  a mul t ipo in t  
r eco rde r  t h a t  cont inuously r eco rds  t h e  l i q u i d  l e v e l s  i n  a l l  of t h e  sumps. 
The r ead ings  f o r  t h e  sumps are recorded i n  a logbook once each 8-hr 
s h i f t .  The system a l s o  i s  connected t o  an alarm which sounds i n  t h e  
c o n t r o l  house and i n  t h e  main p l a n t  i f  t h e  l e v e l  exceeds a predetermined 
value (15 i n . ) .  Water i n  t h e  v a u l t  sumps can be sampled manually by 
submerging a b o t t l e  a t t ached  t o  a handl ine.  
analyzed f o r  r a d i o a c t i v i t y .  

The samples obtained are 

One o f  t h e  t anks  con ta in ing  coo l ing  c o i l s  always remains empty 
t o  se rve  as a s p a r e ;  t h u s ,  i f  a l e a k  develops,  t h e  con ten t s  of t h e  l eak ing  
tank can be t r a n s f e r r e d  t o  t h e  s p a r e  by e x i s t i n g  j e t s  and piping.  

Three of t h e  300,000-gallon tanks t h a t  do n o t  con ta in  coo l ing  c o i l s  
are used to  s t o r e  r a d i o a c t i v e  l i q u i d  wastes t h a t  do n o t  g e n e r a t e  any 
a p p r e c i a b l e  h e a t  because t h e  concen t r a t ion  of f i s s i o n  p roduc t s  i s  too 
low. One of  t h e s e  t h r e e  t anks  is  r e t a i n e d  as a spa re  i n  t h e  event  t h a t  
f a i l u r e  of a p rocess  v e s s e l  con ta in ing  r a d i o a c t i v e  s o l u t i o n  contaminates 
normally nonrad ioac t ive  cool ing water. I f  t h i s  occurs  t h e  contaminated 
cool ing water i s  d i v e r t e d  t o  t h e  spare t ank  and la ter  processed i n  t h e  
main p l a n t  t o  remove t h e  r ad ionuc l ides  be fo re  t h e  water i s  r e l e a s e d  
t o  t h e  d i scha rge  w e l l .  

Four 30,000-gallon stainless s t e e l  tanks are b u r i e d  h o r i z o n t a l l y .  
They are 12 f t  i n  diameter  and have 38-ft-long s t r a i g h t  s ides .  The 
s h e l l s  and heads of t h e s e  t a n k s  are 0.7 and 0.6 in. t h i c k ,  r e s p e c t i v e l y .  
The t anks  a l s o  are equipped with coo l ing  c o i l s  and are connected t o  
a shell-and-tube condenser t o  remove h e a t  produced by t h e  decay of radio- 
nuc l ides .  
a v a u l t .  A curb surrounds t h e  conc re t e  pad and a sump equipped wi th  
a l e v e l  alarm c o l l e c t s  any leakage from t h e  tanks.  
p i p e  extends from t h e  s u r f a c e  of  t h e  ground t o  t h e  sump s o  t h a t  a p o r t a b l e  
u n i t  can be used t o  empty t h e  sump if necessary.  
tanks w e r e  used i n  t h e  p a s t  t o  s t o r e  w a s t e s  from e a r l y  processes  used 
a t  t h e  ICPP. 

The tanks rest on a conc re t e  pad bu t  are n o t  surrounded by 

A 24-in.-diameter 

The f o u r  30,000-gallon 

A l l  of t h e s e  t anks  have now been emptied. 
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A l l  underground waste l i n e s  (9,000 f t )  i n  t h e  t ank  farm are s t a i n l e s s  
steel. A l l  l i n e s  t h a t  c a r r y  r a d i o a c t i v e  waste have secondary containment 
which i n c l u d e s  s t a i n l e s s  steel l i n e d  conc re t e  encasements, secondary 
steel p i p e  with s p a c e r s ,  o r  t i l e  p i p e s  w i t h  space r s  encased i n  concrete .  
This  secondary containment p rov ides  two s a f e t y  f e a t u r e s  : 

(a )  It prevents  con tac t  of t h e  primary w a s t e  l i n e  wi th  
t h e  s o i l  t o  avoid underground corrosion.  

(b) I n  t h e  event  a l e a k  develops i n  t h e  waste t r a n s f e r  
l i n e ,  t h e  r a d i o a c t i v e  waste i s  contained w i t h i n  t h e  
secondary containment system and release of t h e  
contaminated s o l u t i o n  t o  t h e  s o i l  i s  minimized. 

The l i n e s  ca r ry ing  r a d i o a c t i v e  waste go through valve p i t s  and 
d i v e r s i o n  boxes cons t ruc t ed  of conc re t e  wi th  a stainless steel  l iner .  
The secondary encasements are s loped t o  d r a i n  t o  valve p i t s  and d i v e r s i o n  
boxes which are provided wi th  c o l l e c t i o n  sumps f o r  sampling p o s s i b l e  
leakage. Continuous l e a k  d e t e c t i n g  equipment i s  being i n s t a l l e d  (1977) 
i n  a l l  sumps. This  equipment w i l l  read out  and alarm a t  a c o n t r o l  b u i l d i n g  
( s e e  Appendix E f o r  d e t a i l s ) .  

Although no leakage of r a d i o a c t i v e  waste has  occurred from any 
of t h e  t anks  s i n c e  s t a r t u p  i n  1951, some waste from two of t h e  cooled 
300,000-gallon t a n k s  discharged t o  t h e  tank v a u l t s  i n  March 1962 as 
a r e s u l t  of an a c c i d e n t a l  s iphoning a c t i o n  fol lowing t h e  j e t t i n g  of 
water from t h e  v a u l t s  i n t o  t h e  tanks.  Following t h i s  e v e n t ,  t h e  j e t  
systems on a l l  of t h e  t anks  were equipped wi th  a s iphon break t o  avoid 
c r e a t i n g  a siphoning a c t i o n ,  and t h e  contaminated s o l u t i o n  i n  t h e  
v a u l t s  w a s  r e tu rned  t o  both tanks.  No release of contaminated s o l u t i o n  
t o  t h e  ground occurred.  During p e r i o d s  of s u r f a c e  runoff r e s u l t i n g -  
from melt ing snow o r  heavy r a i n s ,  f i v e  of t h e  11 v a u l t s  con ta in ing  300,000- 
g a l l o n  w a s t e  s t o r a g e  t anks  c o l l e c t  water from in-leakage through t h e  
top  of t h e  v a u l t .  
or  t o  t h e  waste evapora to r  f o r  processing.  I n  an e f f o r t  t o  e l i m i n a t e  
t h i s  in-leakage, t h e  l e v e l  s u r f a c e  o f  t h e  t ank  farm will be graded 
t o  s lope  away from t h e  c e n t e r ,  and d r a i n  l i n e s  will be i n s t a l l e d  t o  
c a r r y  t h e  runoff water away from t h e  t ank  farm area. 

T h i s  w a t e r  p e r i o d i c a l l y  i s  t r a n s f e r r e d  i n t o  t h e  tank 

Seve ra l  o t h e r  improvements i n  t h e  t ank  farm system are a l s o  under 
cons ide ra t ion .  These include:  

(a )  I n s t a l l i n g  a more r e l i a b l e  and a c c u r a t e  e l e c t r o n i c  
depth measuring instrument  f o r  each t ank  and f o r  one 
sump i n  each v a u l t ;  then improvements w U l  be i n  
a d d i t i o n  t o  t h e  p r e s e n t  system 

(b) Modifying t h e  conc re t e  s h i e l d i n g  plugs t o  s impl i fy  
sampling f o r  any l i q u i d  i n  t h e  tank v a u l t s  

( c )  Adding an a i r  sparge t o  each sump t o  provide mixing 
so t h a t  a r e p r e s e n t a t i v e  sample i s  obtained 
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(d) Replacing some d e f e c t i v e  thermocouples i n  t h e  
temperature  measuring system 

(e)  Consol idat ing instrument  readouts  f o r  a l l  t anks  
i n t o  one b u i l d i n g  t h a t  has  cons t an t  s u r v e i l l a n c e  

(f ') I n s t a l l i n g  a monitoring system i n  t h e  d i v e r s i o n  
box sumps. 

Add i t iona l  d e t a i l s  of t h e s e  improvements are found i n  Appendix E. 

( 3 )  Waste Ca lc in ing  F a c i l i t y  (WCF) 

The high-level  r a d i o a c t i v e  l i q u i d  wastes s t o r e d  i n  t h e  
t anks  a t  t h e  t ank  farm are converted t o  a g r a n u l a r  s o l i d  i n  t h e  WCF[35,36], 
shown i n  t h e  aer ia l  photograph in  Figure 11-25. The o p e r a t i n g  philosophy 
a t  t h e  ICPP is t o  s o l i d i f y  t h e  l i q u i d  wastes, t hen  s t o r e  t h e  s o l i d s ;  
t h i s  procedure e l i m i n a t e s  t h e  need t o  b u i l d  any more l i q u i d  waste s t o r a g e  
tanks.  

S o l i d i f i c a t i o n  of t h e  l i q u i d  wastes begins  i n  t h e  f luidized-bed 
c a l c i n e r ,  i n  which t h e  r e l a t i v e l y  mobile l i q u i d  is converted t o  a less 
mobile, s a f e r  t o  s t o r e  s o l i d  form. S o l i d i f i c a t i o n  a l s o  r e s u l t s  i n  a 
7-to-1 r educ t ion  i n  t h e  volume of waste, thereby reducing t h e  long- 
t e r m  s t o r a g e  c o s t s  a t t r i b u t a b l e  t o  t h e  r a d i o a c t i v e  wastes. I n  t h e  s o l i d -  
i f i c a t i o n  p rocess ,  t h e  high-level  r a d i o a c t i v e  waste s o l u t i o n  i s  sprayed 
i n t o  a f l u i d i z e d  bed of s o l i d i f i e d  waste g ranu les .  The g ranu les  are 
maintained a t  a temperature  of 400 t o  50OoC. 
of t h e  complete p rocess ,  i n c l u d i n g  off-gas cleanup and c a l c i n e  s o l i d s  
s t o r a g e ,  i s  shown i n  F igu re  11-20. As t h e  spray d r o p l e t s  con tac t  the 
ho t  g ranu le s ,  t h e  water i s  d r iven  o f f ,  l eav ing  a coa t ing  of d r i e d  radio- 
a c t i v e  s o l i d s  on t h e  g ranu le s .  The 0.3- t o  0.7-mm-diameter g ranu le s  
are f l u i d i z e d  as t h e  blower f o r c e s  a i r  i n t o  t h e  bottom of t h e  c a l c i n e r  
vessel. 
by burning kerosene d i r e c t l y  i n  t h e  f l u i d i z e d  bed. F ine  p a r t i c l e s  are 
swept out t h e  t o p  of t h e  calciner vessel along wi th  t h e  off-gas t o  a 
cyclone, where most of t h e  f i n e s  are removed and added t o  t h e  stream 
of s o l i d s  being t r a n s f e r r e d  pneumatical ly  from t h e  c a l c i n e r  vessel t o  
t h e  s o l i d s  s t o r a g e  b ins .  
II.A.3.e. The off-gas from t h e  p rocess  i s  cleaned i n  t h e  off-gas cleanup 
system of t h e  p rocess  be fo re  release t o  t h e  ICPP s t a c k  as d i scussed  i n  
Sec t ion  1 I . A .  3.a. 

A schematic  f lowsheet  

Heat i s  provided f o r  t h e  endothermic r e a c t i o n s  i n  t h e  c a l c i n e r  

The s o l i d s  are d i scussed  l a t e r  i n  Sec t ion  

The l a r g e s t  volume (20 m i l l i o n  t o  60 m i l l i o n  g a l l o n s / y r )  of l i q u i d  
w a s t e s  generated from o p e r a t i o n  of t h e  WCF are service wastes c o n s i s t i n g  
of coo l ing  water and condensate from t h e  steam system. 
are normally nonrad ioac t ive  and are discharged t o  t h e  service waste 
system which i s  d i scussed  la ter  i n  t h i s  s e c t i o n .  
of r a d i o a c t i v e  l i q u i d s  c o l l e c t e d  from decontamination of p rocess  equipment, 
process  cel ls ,  and from f l o o r  d r a i n s  are s t o r e d  i n  a waste t ank ,  t h e n  
processed through t h e  PEW system. 

These l i q u i d s  

About 100,000 g a l l o n s / y r  
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The major change scheduled f o r  t h e  WCF[al is  i ts  replacement wi th  a 
new f a c i l i t y .  
t h i s  proposed f a c i l i t y  1371. 
t o  t h e  e x i s t i n g  process .  The new f a c i l i t y  l ayou t  c o n t a i n s  mod i f i ca t ions  
expected t o  reduce r a d i a t i o n  exposures t o  maintenance personnel .  
t h e  proposed off-gas system a s s u r e s  t h e  lowest p r a c t i c a b l e  release 
of r ad ionuc l ides  i'n t h e  p rocess  off-gas. 
i n  t h e  f u t u r e  w i l l  con ta in  inc reased  r ad ionuc l ide  concen t r a t ions  from 
t h e  r ep rocess ing  of f u e l s  w i th  h i g h e r  burnup. 

An environmental  impact s ta tement  has been w r i t t e n  desc r ib ing  
The p rocess  w i l l  be s i m i l a r  i n  concept 

Also,  

Liquid wastes a n t i c i p a t e d  

The changes proposed f o r  t h e  new c a l c i n i n g  f a c i l i t y  and t h e  a d d i t i o n a l  
f i l t r a t i o n  t o  be provided by t h e  AE'S w i l l  more than compensate f o r  t h e  
a n t i c i p a t e d  i n c r e a s e  i n  r ad ionuc l ide  concen t r a t ion  i n  t h e  f u e l  and r e s u l t  
i n  t h e  lowest  p r a c t i c a b l e  release of r a d i o a c t i v i t y  t o  t h e  environment. 

(4) Fuel  Storage Basin F a c i l i t y  

Wastes c rea t ed  by t h e  ope ra t ion  of t h e  f u e l  s t o r a g e  b a s i n  
f a c i l i t y  are b a s i n  water d i scha rge ,  f i l t e r  washes, decontamination waste, 
and f l o o r  d r a i n  waste. 
improvements t h a t  have occurred over t h e  yea r s  t o  reduce d i scha rges  
t o  t h e  environment are discussed below. 

The c h a r a c t e r  of t h e s e  wastes and t h e  p rocess  

Most f u e l s  t o  be processed a t  t h e  ICPP are s t o r e d  underwater i n  
t h e  f u e l  s t o r a g e  bui lding.  The E-shaped b u i l d i n g  con ta ins  t h r e e  s t o r a g e  
b a s i n s  connected by a t r a n s f e r  canal .  A schematic of t h e  b a s i n  system 
is shown i n  Figure 11-26. The b a s i n s  are f i l l e d  wi th  water t o  a depth 
of about 19 f t .  Two of t h e  b a s i n s  ( t h e  n o r t h  and c e n t e r )  are covered 
wi th  s teel  g r a t i n g  and have buckets  of f u e l  suspended from yokes which 
r i d e  on overhead monorails.  These two b a s i n s  provide s t o r a g e  f o r  about 
1,000 buckets which can hold a t o t a l  of about 4,000 s e p a r a t e  f u e l  elements.  
The t h i r d  b a s i n  ( t h e  south)  i s  open, and some 2,000 t o  3,000 f u e l  elements 
can be s t o r e d  i n  s p e c i a l  racks.  The f u e l  elements, which are t r a n s p o r t e d  
i n  l a r g e  s h i e l d e d  casks f o r  p r o t e c t i o n  of personnel  a g a i n s t  r a d i a t i o n ,  
are unloaded underwater i n  a s m a l l  t r a n s f e r  pool and t r a n s f e r r e d  via 
t h e  t r a n s f e r  cana l  t o  t h e  s t o r a g e  b a s i n s .  A l l  t r a n s f e r  ope ra t ions  are 
performed underwater t o  provide r a d i a t i o n  s h i e l d i n g  f o r  o p e r a t i n g  personnel .  

The t o t a l  b a s i n  system con ta ins  about 1.5 m i l l i o n  g a l l o n s  o f  water. 
The water i s  r e c i r c u l a t e d  through f i l t e r s  and ion-exchange r e s i n  columns 
t o  remove suspended r ad ionuc l ide  contaminants r e s u l t i n g  from l eak ing  
f u e l  elements. 
w i th  capac i ty  t o  f i l t e r  t h e  e n t i r e  15 m i l l i o n  ga l lons  w i t h i n  24 hours.  

The b a s i n  p a r t i c u l a t e  f i l t e r  system w i l l  soon be i n s t a l l e d  

Add i t iona l ly ,  a c h l o r i d e  removal system w i l l  be i n s t a l l e d  t o  p r o t e c t  
e x i s t i n g  s t a i n l e s s  steel equipment from co r ros ion .  
added t o  t h e  system f o r  bas in  a l g a e  c o n t r o l . )  
t h e  f i l t e r s ,  t h e  Gegenerating s o l u t i o n  w i l l  b e  t r a n s f e r r e d  t o  t h e  25,000- 
ga l lon  s ludge c o l l e c t i o n  t ank  wherein t h e  p a r t i c u l a t e  w i l l  c o l l e c t  and 
t h e  l i q u i d  w i l l  decant t o  t h e  PEW system. 

(The c h l o r i n e  i s  
During r egene ra t ion  of 

[ a ]  See Appendix E ,  Sec t ion  3 . B .  f o r  a d d i t i o n a l  d e t a i l s  on t h e  new 
waste c a l c i n e r  f a c i l i t y .  
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The b a s i n  w a s  designed o r i g i n a l l y  t o  receive f r e s h  w a t e r  cont inuously 
while  d i scha rg ing  an equa l  volume of water through a p i p e  t o  an underground 
manhole o u t s i d e  and w e s t  o f  t h e  bu i ld ing .  
through t h e  e a r t h  materials which removed r ad ionuc l ides  by i o n  exchange 
wi th  t h e  s o i l  par t ic les  (similar t o  t h e  r e a c t i o n  occur r ing  i n  a convent ional  
water s o f t e n e r ) .  
t o  s e v e r a l  hundred thousand gallons p e r  month. The t o t a l  amount of 
r a d i o a c t i v i t y  r e l e a s e d  t o  t h e  ground from t h i s  source between 1951 
and 1966 was about 500 C i ,  which included 33 C i  of strontium-90 and 
34 C i  of cesium-137. 

The water p e r c o l a t e d  down 

The amount discharged v a r i e d  from about 60,000 g a l l o n s  

S t a r t i n g  i n  1963, t h e  bas in  water being r e l e a s e d  t o  t h e  ground 
w a s  processed through an ion-exchange system t o  retnove r ad ionuc l ides  
p r i o r  t o  release. Th i s  t r ea tmen t ,  which continued u n t i l  1966, reduced 
t h e  concen t r a t ion  of r ad ionuc l ides  i n  t h e  water going t o  ground t o  m e e t  
a p p l i c a b l e  release s t anda rds  [ 7 1  
and t h e  e f f l u e n t  from t h e  ion-exchange columns w a s  r e tu rned  t o  t h e  b a s i n  
i n  a closed system recyc le .  

I n  1966, disc.harge w a s  discont inued 

The f i l t e r s  t h a t  remove p a r t i c u l a t e  matter from t h e  r e c i r c u l a t i n g  
water are coated wi th  a l a y e r  of diatomaceous e a r t h  which removes t h e  
suspended p a r t i c l e s .  
ac ross  t h e  f i l t e r s  as t h e  p a r t i c u l a t e  matter plugs i n  t h e  pores  of t h e  
diatomaceous e a r t h ;  t h e  f i l t e r s  t hen  are backwashed and f r e s h  diatomaceous 
e a r t h  i s  added. The d i sca rded  diatomaceous e a r t h  u n t i l  1966 w a s  discharged 
as a s ludge t o  an underground conc re t e  p i t  con ta in ing  several b a f f l e s .  
The s o l i d s  s e t t l e d  t o  t h e  bottom of t h e  p i t  and t h e  c l e a r  l i q u i d  w a s  
pumped t o  an underground manhole on t h e  east s i d e  of t h e  bu i ld ing .  The 
w a t e r  pe rco la t ed  down through t h e  e a r t h  materials and t h e  small  amounts 
of r ad ionuc l ides  contained i n  the: water were removed by ion  exchange 
wi th  t h e  s o i l  materials. A n  e s t ima ted  20 C i  of r a d i o a c t i v i t y  were re l eased  
t o  t h e  ground from t h i s  source.  I n  1966 d i scha rge  of t h e  l i q u i d  t o  
t h e  ground w a s  discont inued.  The contaminated water now i s  re tu rned  
t o  t h e  p l a n t  f o r  t r ea tmen t  v i a  an underground l i n e  and t h e  s o l i d s  are 
c o l l e c t e d  i n  a new 25,000-gallon s ludge  s t o r a g e  tank. 

A s i g n i f i c a n t  p r e s s u r e  drop e v e n t u a l l y  occurs  

A s t a i n l e s s  s t ee l  decontamination pad i n  t h e  f u e l  s t o r a g e  b u i l d i n g  
i s  used occas iona l ly  f o r  t h e  decontamination ( u s u a l l y  by steam and organic  
s o l v e n t s )  of f u e l  sh ipp ing  casks o r  o t h e r  s i g n i f i c a n t l y  contaminated 
pieces of equipment. 
o r i g i n a l l y  were discharged t o  t h e  underground manhole east of  t h e  bui lding.  
Discharge of t h i s  contaminated w a t e r  w a s  discont inued i n  1968; t h e  
water now i s  t r a n s f e r r e d  via  an underground l i n e  t o  t h e  main p l a n t  f o r  
t r ea tmen t .  

The contaminated steam condensate and wpsh water 

The f l o o r s  w i t h i n  t h e  f u e l  s t o r a g e  b u i l d i n g  are washed p e r i o d i c a l l y  
wi th  water t o  remove d i r t  brought i n  by wind and cask t r a n s p o r t  v e h i c l e s .  
Occasional ly  r a d i o a c t i v e  contamination r e s u l t i n g  from handl ing of f u e l  
casks i s  contained i n  t h e  water. 
f l o o r  d r a i n s  and w a s  discharged t o  both t h e  east and w e s t  s i d e  manholes 
f o r  p e r c o l a t i o n  through t h e  e a r t h  materials. 
from t h e  f l o o r  d r a i n s  w a s  d i v e r t e d  from t h e  manholes t o  an underground 
p i p e l i n e  f o r  t r a n s f e r  t o  t h e  main p l a n t  f o r  t reatment .  

O r i g i n a l l y  t h i s  wash water en te red  

I n  1972, t h e  d i scha rge  
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Over t h e  y e a r s  d u s t  has  blown i n t o  t h e  b u i l d i n g  when t h e  l a r g e  
door s  are opened t o  a l low e n t r y  o f  cask  carriers. The d u s t  s e t t l e d  
t o  t h e  bottom of t h e  b a s i n s  forming a l a y e r  o f  s ludge.  I n  a d d i t i o n ,  
co r ros ion  of s t e e l  and aluminum s t r u c t u r e s  underwater has  added t o  t h e  
accumulation of  s ludge .  Th i s  s ludge  has  ac t ed  as a scavenger  t o  remove 
s i g n i f i c a n t  amounts of r ad ionuc l ides  from t h e  water and consequent ly  
i t  i s  a l s o  contaminated. 

I n  1972, a 25,000-gallon s t a i n l e s s  s t ee l  t ank  conta ined  i n  a concre te  
v a u l t  w a s  i n s t a l l e d  underground n e a r  t h e  f u e l  s t o r a g e  b u i l d i n g  t o  c o l l e c t  
t h e  s ludge.  A vacuum c lean ing  system wi th  connect ions t o  each b a s i n  
w a s  provided t o  t r a n s f e r  s ludge  from t h e  bottom of  t h e  b a s i n  t o  t h e  
25,0OO-~gallon tank. A f t e r  t h e  s o l i d s  s e t t l e  i n  t h e  tank,  t h e  superna tan t  
l i q u i d  i s  e i t h e r  r e tu rned  (through a f i l t e r )  t o  t h e  b a s i n  o r  i t  t r a n s f e r r e d  
v i a  an underground p i p e l i n e  t o  t h e  main p l a n t  f o r  t r ea tmen t .  I n  a d d i t i o n  
t o  s ludge  from t h e  b a s i n  f l o o r s ,  t h e  used diatomaceous e a r t h  from backwashing 
t h e  f i l t e r s  a l s o  i s  d ischarged  t o  t h e  25,000-gallon tank.  Af t e r  t h e  
diatomaceous e a r t h  s e t t l e s ,  t h e  c lear  l i q u i d  i s  r e tu rned  t o  t h e  b a s i n  
o r  routed  t o  t h e  main p l a n t  f o r  t rea tment .  The 25,000-gallon t a n k  is  
es t imated  t o  have s u f f i c i e n t  capac i ty  t o  ho ld  a l l  of t h e  s ludge  removed 
f o r  t h e  nex t  20 yea r s .  A t  t h a t  t i m e  a new t a n k  w i l l  be b u i l t .  

A t  some f u t u r e  d a t e ,  an off-gas  c l ean ing  system may be  cons t ruc t ed  
and connected t o  t h e  25,000-gallon tank .  Acid could then  be  added through 
e x i s t i n g  l i n e s  t o  d i s s o l v e  any uranium, f i s s i o n  products ,  and t h e  a c i d  
s o l u b l e  p o r t i o n  ( ~ 5 0 % )  of the s ludge.  This s o l u t i o n  would then  be  t r ans -  
f e r r e d  t o  the main p l a n t  via  an underground p i p e l i n e  f o r  recovery of 
t h e  uranium and c a l c i n a t i o n  o f  t h e  f i s s i o n  product  waste. 

A t  p r e s e n t  a l l  l i q u i d  waste t h a t  i s  produced a t  t h e  f u e l  s t o r a g e  
b a s i n  i s  e i t h e r  recyc led  t o  t h e  b a s i n  o r  rou ted  t o  t h e  main p l a n t  through 
an underground s t a i n l e s s  s t ee l  l i n e .  No l i q u i d  w a s t e  i s  be ing  r e l eased  
t o  t h e  ground, n o r  w i l l  any s i g n i f i c a n t  amount b e  r e l e a s e d  i n t e n t i o n a l l y  
i n  t h e  f u t u r e .  

(5)  Peach Bottom Storage  F a c i l i t y  

The Peach Bottom Fuel  S torage  F a c i l i t y  i s  l o c a t e d  wi th in  
t h e  conf ines  of  t h e  ICPP s e c u r i t y  f ence  and n o r t h  o f  t h e  f u e l  s t o r a g e  
bas in .  The s t o r a g e  f a c i l i t y  c o n s i s t s  of  47 s t o r a g e  v a u l t s  spaced on 
30-ft c e n t e r s  i n  a squa re  array and covers an area approximately 200 
by 350 f t .  

Each v a u l t  i s  approximately 20 f t  deep by 30 i n .  i n  diameter  and 
accormnodates one complete shipment of  Peach Bottom I Core 1 f u e l .  The 
v a u l t s  are l i n e d  w i t h  carbon s t ee l  cas ing  w i t h  2 f t  of sand cement grout  
a t  t h e  bottom t o  seal the v a u l t  and provide  a b a s e  f o r  t h e  fue l .  A 
r e in fo rced  conc re t e  pad 8 f t  by 1 4  f t  by 1 f t  th ick is poured around 
t h e  top  of each v a u l t  t o  provide  a f l a t  working su r face .  A f t e r  t h e  
f u e l  is  i n s e r t e d  i n t o  t h e  v a u l t s ,  t o p  s h i e l d i n g  i s  provided by an o f f s e t ,  
4-f t - thick concre te  plug. The s t o r a g e  v a u l t s  are s e a l e d  f o r  containment,  
s e c u r i t y ,  and inventory  c o n t r o l  of  t h e  spen t  f u e l  by welding a steel 
p l a t e  on t h e  t o p  of each v a u l t .  
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A l l  f u e l  e lements  are i n d i v i d u a l l y  sea l ed  i n  c a n i s t e r s  con ta in ing  
an i n e r t  helium gas  atmosphere. Each c a n i s t e r  has  a Type 6061 aluminum 
a l l o y  o u t e r  w a l l  and mi ld-s tee l  i n n e r  l i n e r .  The i n n e r  l i n e r  i s  10 
f t  long  by 0.06 i n .  t h i c k  and has  an o u t e r  diameter  of approximately 
4 . 1  i n .  A f t e r  i n s e r t i n g  a f u e l  e lement ,  a magnetic p re s s ing  process  
i s  used t o  seal  t h e  t o p  o f  each canister around an aluminum cap having 
a l i f t i n g  knob and .a  double O-ring seal;  t h i s  forms an a i r t i g h t  u n i t .  
The c a n i s t e r s  are s e a l e d  at  a tmospheric  p r e s s u r e  and helium-leak t e s t e d  
be fo re  be ing  p laced  i n  t h e  s t o r a g e  poo l  a t  t h e  Peach Bottom Power S t a t i o n  
i n  Pennsylvania.  Any l eak ing  f u e l  element c a n i s t e r s  are p laced  i n s i d e  sa lvage  
c a n i s t e r s  of t h e  same cons t ruc t ion  and conf igura t ion .  

( 6 )  Process  Equipment Waste (PEW) System 

The PEW system a t  ICPP i s  provided t o  c o l l e c t ,  concen t r a t e ,  
s t o r e ,  and process  a l l  of t h e  low-to-intermediate-level r a d i o a c t i v e  
l i q u i d  waste so lu t ions .  These r a d i o a c t i v e  waste s o l u t i o n s  are genera ted  
i n  l a r g e  volumes, t y p i c a l l y  50,000 t o  100,000 gallons/month,  and c o n s i s t  
mostly of  water mixed w i t h  c a u s t i c ,  a c i d ,  and r a d i o a c t i v e  contaminat ion,  
The contaminat ion leve l  of  t h e s e  s o l u t i o n s  i s  r e l a t i v e l y  low, compared 
wi th  t h e  high-level  wastes produced as a byproduct of f u e l  
bu t  too  h igh  t o  be  d ischarged  t o  t h e  environment; consequent ly  t h e s e  
s o l u t i o n s  are conta ined  and processed  a t  t h e  ICPP. S ince  i t  would b e  
extremely c o s t l y  t o  s t o r e  l a r g e  volumes of  t h e s e  d i l u t e  wastes, t h e  
volume i s  p e r i o d i c a l l y  reduced by evapora t ion .  

p rocess ing ,  

A l l  v e s s e l s ,  p ip ing ,  and o t h e r  equipment a s s o c i a t e d  wi th  t h i s  system 
are cons t ruc t ed  of s t a i n l e s s  s teel .  Except f o r  some of t h e  underground 
t r a n s f e r  l i n e s ,  a l l  equipment i s  conta ined  w i t h i n  conc re t e  rooms ( c e l l s ) .  
T rans fe r  l i n e s  between systems are loca ted  underground and are a l s o  
of  s t a i n l e s s  s teel .  The main underground t r a n s f e r  l ines  are encased 
i n s i d e  o t h e r  s t a i n l e s s  s teel  p i p e  o r  ceramic t i l e  p ipe  surrounded by 
concre te .  These p i p e  encasements can b e  sampled t o  check f o r  s o l u t i o n s  
which might have leaked  from t h e  main t r a n s f e r  l i n e s .  

PEW s o l u t i o n s  are c o l l e c t e d  i n  f o u r  5,000-gallon t anks  from t h r e e  
d i f f e r e n t  areas : t h e  main f u e l  p rocess ing  and l abora to ry  b u i l d i n g s ,  
t h e  headend process  p l a n t ,  and t h e  w e s t  s i d e  c o l l e c t i o n  systems. These 
s o l u t i o n s  are sampled f o r  uranium, then  t r a n s f e r r e d  t o  an i n t e r i m  s t o r a g e  
vessel and f i n a l l y  t o  t h e  waste evapora tor .  
l o c a t e d  i n  a ce l l  below t h e  w a s t e  evapora tor  b u i l d i n g  i s  used f o r  i n t e r i m  
s to rage .  Liquid waste t r a n s p o r t e d  t o  ICPP by t r u c k  from o t h e r  INEL 
i n s t a l l a t i o n s  a l s o  i s  c o l l e c t e d  in  t h i s  vessel. The concent ra ted  evapora to r  
s o l u t i o n s  (bottoms) are dra ined  t o  i n t e r i m  s t o r a g e ,  t hen  t r a n s f e r r e d  
t o  t h e  tank  farm €or  s t o r a g e  u n t i l  ca l c ina t ion .  The evapora to r  condensate 
i s  washed, condensed, c o l l e c t e d ,  and sampled f o r  r a d i o a c t i v i t y  concent ra t ion .  
I f  t h e  r a d i o a c t i v i t y  i s  above 6 x 10-5 p C i / d ,  t h e  condensate  i s  processed 
through ion-exchange columns f o r  a d d i t i o n a l  p u r i f i c a t i o n .  The condensate 
then  passes  through ano the r  a c t i v i t y  monitor  and i s  e i t h e r  d i v e r t e d  
back t o  i n t e r i m  s t o r a g e  o r  t o  service waste, depending upon the  a c t i v i t y .  
(See Sec t ion  1 I . A .  3.d f o r  d i s u c s s i o n  of  "service waste.") 

An 18,000-gallon vessel 
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The steam condensate from t h e  waste evapora to r  hea t  exchanger i s  
monitored, au tomat i ca l ly  pumped t o  t h e  service waste monitor ing s t a t  ion ,  
then  sumped t o  t h e  d i s p o s a l  w e l l .  The average amount of s o l u t i o n  c o l l e c t e d  
in t h e  PEW v e s s e l s  i s  approximately 2.3 m i l l i o n  g a l l o n s / y r ,  of which 
50,000 g a l l o n s / y r  goes t o  waste s t o r a g e  as concent ra ted  waste and t h e  
remainder goes t o  s e r v i c e  waste. The average r ad ionuc l ide  composition 
of t h e  s o l u t i o n s  (evapora tor  condensate) going t o  service waste i s  
shown i n  Table 11-23. A f lowsheet  of t h e  PEW system i s  shown i n  
F igure  11-27. 

TABLE 11-23 

TYPICAL RADIOCHEMICAL COMPOSITION OF EVAPORATOR CONDENSATE 

Radionucl ide 

Gross b e t a  ( m a - k l y  t r i t iu rn)  

Cesium-137 

Strontium-90 

Ruthenium-106 

Cerium.-144 

Zirconium-Niobium-95 

Antimony-125 

PH 

Average Concentrat ion 
(pci/rnI x 10-4) 

11.00 

1.50 

1.40 

0.68 

2 .oo 
0.42 

<0.28 

1-2 

The w e s t  s i d e  waste system i s  a s e p a r a t e  system f o r  c o l l e c t i n g  
cold (nonradioac t ive)  , low-level , and in t e rmed ia t e - l eve l  r a d i o a c t i v e  
l i q u i d  waste s o l u t i o n s  from o f f i c e  and l abora to ry  b u i l d i n g s  w e s t  of 
t h e  main f u e l  p rocess ing  bu i ld ing .  
ga l lon  v e s s e l s  and i s  connected t o  t h e  PEW system. 

This  s y s t e h  c o n s i s t s  of t h r e e  5,000- 

So lu t ions  from t h e  nonrad ioac t ive  tank are pumped au tomat i ca l ly  
t o  service waste v i a  a monitor ing s t a t i o n ,  i f  contaminated however, 
they  may be  t r a n s f e r r e d  t o  i n t e r i m  s t o r a g e  v i a  t h e  low-level tank.  

When the low-level tank  i s  f u l l ,  s o l u t i o n s  are sampled f o r  uranium 
a c c o u n t a b i l i t y  then  t r a n s f e r r e d  through i n t e r i m  s t o r a g e  t o  t h e  waste 
evapora tor .  I f  t h e  waste evapora to r  should become inoperable  and i n t e r i m  
s t o r a g e  were f u l l ,  t h e  low-level s o l u t i o n  could be  routed t o  t h e  t a n k  
farm v i a  t h e  in te rmedia te - leve l  c o l l e c t  ion  tank.  

So lu t ions  i n  t h e  in te rmedia te - leve l  tank  a l s o  are sampled, t hen  
normally t r a n s f e r r e d  t o  i n t e r i m  s t o r a g e  v i a  t h e  low-level tank .  These 
s o l u t i o n s  a l s o  can be t r a n s f e r r e d  d i r e c t l y  t o  t h e  t ank  farm r a t h e r  
than be  processed through t h e  waste evapora tor ,  

11- 87 



Figure 11-27. Flowsheet of  PEW System. 

The headend process  b u i l d i n g  has  i t s  own waste c o l l e c t i o n  system. 
This system c o n s i s t s  of t h r e e  500-gallon t anks  l o c a t e d  i n  v a u l t s  below 
t h e  basement f l o o r .  These t anks ,  l i k e  t h e  w e s t  s i d e  waste t anks ,  are 
f o r  c o l l e c t i o n  of co ld ,  low-level,  and in t e rmed ia t e - l eve l  r a d i o a c t i v e  
l i q u i d  waste. 
i s  f u l l ,  t o  t h e  a p p r o p r i a t e  w e s t  s i d e  waste tank. 

The waste i n  each t ank  i s  t r a n s f e r r e d ,  when t h e  t ank  

(7) Discharge W e l l  

Liquid wastes from t h e  PEW evapora to r  condensate  and 
service waste systems f low t o  t h e  ICPP discharge  w e l l  a f t e r  be ing  monitored 
f o r  r a d i o a c t i v i t y .  
and i s  598 f t  deep, 10  in .  i n  diameter ,  and p e n e t r a t e s  140 f t  below 
t h e  water t a b l e .  The volume and a s s o c i a t e d  a c t i v i t y  of l i q u i d  wastes 
s e n t  t o  t h e  d i scha rge  w e l l  from 1953 through 1974 are shown i n  Table  
11-24. 
70°F, whereas t h e  average temperature  of t h e  a q u i f e r  i s  approximately 
53°F. 

The w e l l  i s  l o c a t e d  sou th  of t h e  process  b u i l d i n g  

The average temperature  of .  t h e  d ischarged  waste i s  approximately 

11-88 



TABLE 11-24 

ICPP LIQUID WASTE RELEASES TO DISCHARGE WELL 

Year 

1953 

1954 

1955 

1956 

195 7 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

19  73 

1974 

- 8 Volume (10 g a l )  

3.4 

2.4 

4.0 

3.6 

2.3 

3.8 

3.4 

1.9 

1 .9  

2.7 

2.6 

3.5 

4.2 

3.6 

3.0 

3.0 

3.3 

2.8 

2.8 

3.4 

3.4 

3.9 

T o t a l  Activity (Ci) 

1 6  

8 

15 
22 

285 

339 

47 

32 

625 

407 

1,117 

1,792 

116  

26 5 

870 

516 

163 

81 

62 

308 

34 

45 7 
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Two gamma s c i n t i l l a t i o n  d e t e c t o r  systems (one s p e c i f i c a l l y  f o r  
cesium-137 and t h e  o t h e r  f o r  a l l  gamma e n e r g i e s )  monitor a s i d e  stream 
of t h e  waste going t o  t h e  d i scha rge  w e l l .  
is c o l l e c t e d  d a i l y  and analyzed f o r  g r o s s  be t a .  
is abnormally h igh ,  a strontium-90 a n a l y s i s  and a complete gamma spectrum 
a n a l y s i s  ( i . e . ,  i d e n t i f i c a t i o n  of gamma e m i t t i n g  r ad ionuc l ides )  i s  performed. 
A p r o p o r t i o n a l  sample of s e r v i c e  waste flow i s  added t o  a composite 
sample each day f o r  a n a l y s i s  once each month. 
sample i s  analyzed f o r  g r o s s  a lpha ,  g ross  b e t a ,  gamma spectrum, t r a n s u r a n i c s ,  
strontium-90, t r i t i u m ,  iodine-129, sodium, n i t r a t e ,  c h l o r i d e ,  s u l f a t e .  pH, 
d i s so lved  s o l i d s ,  and c o n d u c t i v i t y [ a l .  

A p r o p o r t i o n a l  sample a l s o  
I f  t h e  gross  b e t a  count 

The monthly composite 

The gamma s c i n t i l l a t i o n  d e t e c t o r  systems are se t  t o  alarm at 6 x 10-5 
u C i / m l  of cesium-137. 
When both p a r a l l e l  d e t e c t o r s  alarm, t h e  waste is  d i v e r t e d  au tomat i ca l ly  
t o  a high-level  waste t ank  by a i r  a c t i v a t e d  valves.  The alarms a l s o  
sound i n  t h e  Heal th  Physics s h i f t  o f f i c e  t o  alert  o p e r a t i n g  personnel  
t h a t  above-limit waste is  being d ive r t ed .  Process  shutdown may then 
be r equ i r ed  i n  o r d e r  t o  determine why t h e  s e r v i c e  waste water i s  contaminated. 
To d a t e ,  d i v e r s i o n  has  occurred only t w i c e  and both i n c i d e n t s  E r e  
caused by a g radua l  bui ldup of a c t i v i t y  on t h e  r a d i a t i o n  counters .  
Design mod i f i ca t ions  are being eva lua ted  t o  e l i m i n a t e  t h i s  g radua l  
buildup. A t o t a l  of 15,000 g a l l o n s  of waste have been d i v e r t e d  t o  high- 
l e v e l  waste t anks  i n  t h e s e  two inc iden t s .  

T h e i r  d e t e c t i o n  l i m i t  i s  about 2 x 10-6 vCi/ml. 

The major r a d i o a c t i v e  c o n s t i t u e n t  of t h e  l i q u i d  waste discharge 
t o  t h e  w e l l  i s  tritium. I n  1974, o u t  of a t o t a l  a c t i v i t y  o f  458 C i ,  
t r i t i u m  comprised 455 C i ;  t h e  remainder i s  a mixture of o t h e r  f i s s i o n  
products  , a c t i v a t i o n  p roduc t s ,  and t r a n s u r a n i c s .  Table 11-25, shows 
t h e  n u c l i d e s  r e l e a s e d  t o  t h e  d i s p o s a l  w e l l  dur ing 1974. 

d. Systems f o r  Disposal  of Nonradioactive Liquid Wastes 

Cooling w a t e r ,  steam condensate,  w a t e r  s o f t e n e r ,  and demine ra l i ze r  
r egene ra t ive  e f f l u e n t ,  and d r a i n s  i n  nonrad ioac t ive  areas are c l a s s i f i e d  
as " se rv ice  waste" and are discharged cont inuously t o  t h e  a q u i f e r  v ia  
a d i scha rge  w e l l .  These waste streams normally c o n t a i n  no r a d i o a c t i v i t y .  

A d ive r s ion  system has  been i n s t a l l e d  t o  d i v e r t  t h e  service w a s t e  
t o  a s t o r a g e  tank i n  t h e  event  t h a t  r a d i o a c t i v i t y  e n t e r s  t h e  system. 

Wastes from t h e  s e r v i c e  b u i l d i n g  are p r i m a r i l y  condensates from 
t h e  hea t ing  and v e n t i l a t i n g  system, chemical wastes from b o i l e r  blowdown, 
and r a w  w a t e r  demine ra l i ze r  r egene ran t  s o l u t i o n s .  These wastes are 
discharged through a waste monitor ing b u i l d i n g  d i r e c t l y  t o  t h e  d i scha rge  
w e l l  s i n c e  t h e i r  source l o c a t i o n s  are nonrad ioac t ive  areas. Table 11-26 
shows t h e  sou rce ,  volume, and chemical composition of s e r v i c e  b u i l d i n g  
waste b e f o r e  t h e  waste i s  mixed wi th  approximately l o 6  ga l lons lday  
of condenser coo l ing  water. 
t h e  discharge w e l l .  S a n i t a r y  
sys  t e m .  

[ a ]  See  response t o  Comment 
on iodine-129. 

~~ 

These wastes are subsequently routed t o  
sewage wastes are handled i n  a s e p a r a t e  

X.11.3, Sec t ion  X f o r  a d d i t i o n a l  information 
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TABLE 11-25 

LIQUID WASTE DISCHARGED TO WELL AT ICPP 
DURING 1974 

Nuc 1 ide 

Antimony-125 
Carbon-14 
Cerium-144 

Cobal t-60 

Cesium-134 
Cesium-137 
Niobium-95 
Plutonium-238 

Plutonium-239 
Ruthenium-106 

S t ron t i um-9 0 

Tritium 

Uni dent i fie d be t a- gamma 
Zirconium-95 
Total 

T1/ 2 

2.7 yr 
5730 yr 
282 days 

5.3 yr 

2.3 yr 
30 yr 

35 days 

89 yr 
24,360 yr 

368 days 

28 yr 
12.5 yr 
-- 
65 days 

Ci 

0.03 
0.02 

0.025 

0.006 

0.05 
0.6 

0.003 
0.02 

0.004 

0.6 

0.2 
455 

0.4 
0.0003 

457 

TABLE 11-26 

WASTE SOLUTION FLOW RATES AND COMPOSITIONS 

FOR ICPP SERVICE BUILDING WASTE 

Constltuents (DDD) 

P l w  Rate A Q Q l O X l U t e  
waste stream (nalldav) C a l c l u  Naineslum Sodlun P o t a a r l u  licarbonate Sulfate Chlortne Phosphate - VH 

- 9.650 - 15.100 7.c 

19.3~0 0.0 

Zeollrr unit 4,403 1.660 431  3,756 - - 
- 15.608 - - 3.601 129 - - Cation dealnrrallzer 2.000 

nixed-bed unlt 1.100 - 1.961 - - 1.610 52 - 5.600 12.0 
810 282 217 2,000 7.0 

Cablned wastes 15.800 638 188 2.731 26 1.658 h.301  64 11.600 [ b l  

1.1' Rounded o f f  t o  nearest hundred. 

I b l  ICPP diacharae wcll waste water pH baaed on sampler during 1972 .vera& 8.3. 

- 
- - 728 - Boiler blwdam'A' 3,300 - 

- 
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Some chemicals occas iona l ly  are discharged i n  s m a l l  q u a n t i t i e s  
i n  t h e  nonrad ioac t ive  wastes from l a b o r a t o r i e s  knd p i l o t  p l a n t s .  
wastes mix wi th  t h e  service waste water; and t h e  mixed waste then  i s  
discharged t o  t h e  d i scha rge  w e l l .  The concen t r a t ion  o f  chemicals released 
t o  t h e  d i scha rge  w e l l  i s  shown i n  Table 11-27. 

These 

TABLE 11-27 

CHEMICAL CONCENTRATION I N  SERVICE WASTE RESULTING 
FROM CHEMICAL USAGE AT ICPP 

Concentrat ion i n  Waste Drinking Water Standards c a1 
Chemical Spec ie s  ( P P d  ( P P d  

N a+ 

c1- 
so4 

- - 

52 

117 

33 - 
T o t a l  202 

[a] USPHS Drinking Water Standards.  

- 
250 

(1) Diversion System 

The s e r v i c e  w a s t e  d i v e r s i o n  system[38] p rov ides  a d d i t i o n a l  
monitoring and automatic  d i v e r s i o n  of some of t h e  service waste streams. 
B a s i c a l l y ,  t h e  va r ious  s e r v i c e  waste streams are monitored upstream 
from a d i v e r s i o n  s t a t i o n .  I f  no a c t i v i t y  i s  d e t e c t e d ,  t h e  normal flow 
is t o  t h e  d i scha rge  w e l l .  I f  a c t i v i t y  i s  de tec t ed ,  valves au tomat i ca l ly  
d i v e r t  t h e  stream t o  a 300,000-gallon s u r f a c e  c o l l e c t i o n  t ank  which w a s  
cons t ruc t ed  f o r  t h i s  purpose. 

( 2 )  Fuel  Storage Building Se rv ice  Waste 

Owing t o  i t s  d i s t a n c e  from t h e  main p rocess ing  area a t  
ICPP, t h e  f u e l  s t o r a g e  b u i l d i n g  has i t s  own s e r v i c e  w a s t e  system f o r  
nonrad io log ica l  waste. The h e a t e r s  i n  t h e  f u e l  s t o r a g e  b u i l d i n g  use 
high-pressure steam. 
w e s t  of t h e  b u i l d i n g  f o r  p e r c o l a t i o n  through t h e  e a r t h  materials. 
1972 t h i s  w a s t e  w a s  r e r o u t e d  and discharged undergTround i n t o  a d ry  w e l l .  

The condensate w a s  o r i g i n a l l y  routed t o  t h e  manhole 
I n  

(3 )  S a n i t a r y  Wastes 

San i t a ry  wastes generated a t  t h e  ICPP are t r e a t e d  through 
f i v e  s e p a r a t e  systems; fou r  of t h e s e  use s e p t i c  tanks (WCF, f u e l  s t o r a g e  
f a c i l i t y ,  guardhouse, and waste t r ea tmen t  b u i l d i n g ) ,  and one uses  an 
Imhoff p rocess .  The main sewage t r ea tmen t  p l a n t  (Imhoff p rocess )  serves 
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only t h r e e  bu i ld ings .  Sewage from t h e s e  t h r e e  f a c i l i t i e s  is  c o l l e c t e d  
i n  underground s a n i t a r y  sewer l i n e s  which l e a d  t o  t h e  sewage t r ea tmen t  
p l a n t .  Th i s  sewage flows i n t o  a manhole which se rves  as a r e c e i v i n g  
s t a t i o n  f o r  t h e  r a w  p l a n t  e f f l u e n t .  Two sewage e j e c t o r s ,  with a t o t a l  
c a p a c i t y  of 60 gal lons/min,  t r a n s f e r  t h e  raw e f f l u e n t  from t h e  manhole 
t o  t h e  Imhoff t a n k  f o r  chemical d iges t ion .  The d i g e s t e d  s ludge from 
t h e  t a n k  then  flows t o  s ludge  d ry ing  beds; approximately 400 f t 3  of 
s ludge remain i n  t h e  t ank  at a l l  t i m e s  as "seed." E f f l u e n t  from t h e  
Imhoff t ank  flows t o  a t r i c k l i n g  f i l t e r  where f u r t h e r  d i g e s t i o n  occurs;  
l a t e r  a l l  e f f l u e n t  l i q u i d s  are c h l o r i n a t e d  and r e l e a s e d  t o  an e f f l u e n t  
d i s p o s a l  f i e l d .  The o r i g i n a l  ICPP e f f l u e n t  varies from 25 t o  80 ppm 
of five-day b i o l o g i c a l  oxygen demand (BOD). 
i s  a t t a i n e d  by t h e  system. A l l  o t h e r  s a n i t a r y  wastes at v a r i o u s  ICE'P 
areas are disposed of and t r e a t e d  i n  s e p t i c  t anks .  

Overall BOD r educ t ion  of 80% 

e. Systems f o r  Disposal  o f  Radioact ive S o l i d  Wastes 

Two main t y p e s  of r a d i o a c t i v e  s o l i d  wastes are generated a t  
t h e  ICPP: 

(1) Calcined s o l i d s  which-are  t h e  s o l i d  g r a n u l a r  products  
r e s u l t i n g  from t h e  s o l i d i f y i n g  high-level  r a d i o a c t i v e  
l i q u i d  wastes i n  t h e  WCF 

(2) Conventional r a d i o a c t i v e  s o l i d  w a s t e  such as con- 
taminated r a g s ,  wood, mopheads, paper ,  p l a s t i c ,  and 
metal. 

(1) Calcined. S o l i d  Wastel391 [a] 

Ca lc ine  produced i n  t h e  WCF is  t r a n s p o r t e d  pneumatically 
i n  doubly contained,  s h i e l d e d  s t a i n l e s s  steel  l i n e s  t o  t h e  s t o r a g e  f a c i l i t i e s  
shown i n  Figure 11-28. Production of c a l c i n e  s o l i d s  from l i q u i d  waste 
began i n  1963 a t  t h e  ICPP. 
of l i q u i d  w a s t e  have been converted t o  4.3 x 104 f t 3  of s o l i d  c a l c i n e .  
T h e  t o t a l  a c t i v i t y  a t  t h e  time of c a l c i n a t i o n  w a s  approximately 53 m i l l i o n  
C i .  The inven to ry  o f  t h e  s o l i d  s t o r a g e  b i n s  as of December 1974 i s  
shown i n  Table 11-28. The a c t i v i t y  recorded i n  t h e  t a b l e  i s  less than 
t h e  i n i t i a l  a c t i v i t y  of 53 m i l l i o n  C i  because of r a d i o a c t i v e  decay of 
t h e  f i s s i o n  p roduc t s  contained i n  the bins. The p r i n c i p a l  long-lived 
i s o t o p e s  p r e s e n t  in t h e  s o l i d s  are cesiulrr l37,  s t ron t ium-90 ,  cerium- 
144, and cesium-134. Typical  p h y s i c a l ,  chemical, and r a d i o a c t i v e  p r o p e r t i e s  
o f  c a l c i n e  s o l i d s  are shown i n  Table 11-29. Double containment of t h e  
s o l i d s  is provided by means of s t o r a g e  i n  s t a i n l e s s  steel  b i n s  enclosed 
i n  b u r i e d  r e i n f o r c e d  conc re t e  vaults. The f i r s t  and second sets of 
s t o r a g e  b i n s  are f u l l ;  t h e  t h i r d  i s  i n  t h e  p rocess  of being f i l l e d .  

From 1963 through 1974, 2.8 x 106 g a l l o n s  

The f i r s t  s t o r a g e  f a c i l i t y  c o n s i s t s  o f  f o u r  u n i t s ,  each con ta in ing  
a c e n t r a l  c y l i n d e r  and two p r o g r e s s i v e l y  l a r g e r  c o n c e n t r i c  b i n s  wi th  
annu la r  spaces  between b i n s  f o r  air cooling. The o u t e r  diameter  of 
each u n i t  i s  12 f t .  The o r i g i n a l  design does n o t  provide f o r  retrieval 
of t h e  s o l i d s ;  however, retrieval may be accomplished by d r i l l i n g  h o l e s  

[ a ]  See Appendix E ,  Sec t ion  3.B. f o r  d e t a i l s  on c o n s t r u c t i o n  of a d d i t i o n a l  
c a l c i n e  s t o r a g e  b i n s  i n  1976. 
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TABLE 11-28 

CALCINE SOLIDS INVENTORY AS OF DECEMBER 1974 
- ~ 

Sto rage  Bins Volume (103 f t 3 )  A c t i v i t y  ( C i )  

1st se t  7.4 4.4 x 106 
2nd set 28 9.9 x 106 
3rd set 8.5 . 4.9  x 106 

through t h e  v a u l t  roof and t h e  top  of each b i n ,  t hen  i n s e r t i n g  t r a n s f e r  
equipment f o r  s o l i d s  r e t r i e v a l .  The f o u r  b i n s ,  w i th  a t o t a l  design 
capac i ty  of approximately 7,800 f t 3 ,  are surrounded by a r e c t a n g u l a r  
r e i n f o r c e d  conc re t e  v a u l t .  

The second and t h i r d  s t o r a g e  f a c i l i t i e s  c o n s i s t  of seven 12-ft- 
diameter c y l i n d r i c a l  b i n s  enclosed i n  a r e i n f o r c e d  conc re t e  vault .  These 
two s t o r a g e  f a c i l i t i e s  d i f f e r  p r i m a r i l y  i n  t h e  h e i g h t  of t h e  bins .  The 
second s o l i d s  s t o r a g e  f a c i l i t y  has a design capac i ty  of 30,000 f t 3  of 
s o l i d s ;  t h e  t h i r d  f a c i l i t y  i s  designed f o r  39,000 f t 3  of s o l i d s .  The 
second and t h i r d  f a c i l i t i e s  are equipped wi th  r e t r i e v a l  p o r t s  t o  allow 
t h e  r e t r i e v a l  and t r a n s f e r  of s o l i d s  t o  another  l o c a t i o n .  

The r e s i s t a n c e  of t h e  b i n s  and v a u l t s  t o  earthquakes has been s tud ied .  
(See Sec t ion  II .A.3.c.)  
nea r  7.75 (R ich te r  s c a l e )  w i th  an e p i c e n t e r  a t  t h e  A r c 0  s c a r p ,  about 
20 miles w e s t  of t h e  ICPP, would produce a maximum c r e d i b l e  ground accel- 
e r a t i o n  at  t h e  s t o r a g e  area of about 0.33 g ( t h e  design b a s i s  ear thquake) .  
This  a c c e l e r a t i o n  would n o t  damage t h e  conc re t e  v a u l t  s t r u c t u r e  o r  t h e  
bins .  The b i n  anchor b o l t s  poss ib ly  might s h e a r ,  and w i t h  anchor b o l t  
f a i l u r e  some damage may be i n f l i c t e d  on b i n  vent  p ip ing  above t h e  b ins .  
However, no major release of r a d i o a c t i v e  s o l i d s  i n t o  t h e  v a u l t  o r  t o  
t h e  environment w i l l  occur.  I f  t h e  ground a c c e l e r a t i o n  i s  0.18 g, t h e  
more probable v a l u e ,  c a l c u l a t i o n s  show t h a t  no damage t o  t h e  b i n s ,  anchor 
b o l t s ,  o r  p ip ing  would occur.  

The occurrence of an earthquake of magnitude 

Climatology and hydrology of t h e  area preclude major f looding of 
t h e  f a c i l i t y  s i t e  i n  t h e  c u r r e n t  g e o l o g i c a l  era, I f ,  through some c u r r e n t l y  
u n i d e n t i f i a b l e  and extremely remote phenomenon, t h e  s t o r a g e  area were 
t o  be t o t a l l y  f looded,  t h e  s t a i n l e s s  s teel  b i n s  have s u f f i c i e n t  co r ros ion  
allowance t o  ensure t h a t  t h e i r  i n t e g r i t y  would be maintained f o r  a t  
least 500 y e a r s .  A f t e r  t h i s  t i m e ,  t h e  h igh ly  concen t r a t ed  f i s s i o n  products  
would have decayed t o  s t a b l e  n u c l e i  and only oxides  of t r a n s u r a n i c  n u c l i d e s  
and low-concentration f i s s i o n  p roduc t s  would b e  of concern. The rate 
of l each ing  of t r a n s u r a n i c s  from ca lc ined  s o l i d s  by w a t e r  has  been shown 
t o  be very low[39]. 

Meteorological  cond i t ions  a t  t h e  INEL w i l l  no t  r e s u l t  i n  b i n  o r  
v a u l t  f a i l u r e  n o r  release of  r a d i o a c t i v i t y  t o  t h e  environment. Wind 
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TABLE 11-29 

TYPICAL PROPERTIES OF CALCINER PRODUCT 

Physical properties: 
Mass median partical diameter, mm 
Bulk density, g/cm 3 

Composition (wt%): 

Zirconium as ZrO 
Calcium as CaF 
Aluminum as A1 0 

Sodium as Na 0 

Nitrogen as N 0 

Mercury as HgO 

Water 
Gross fission product oxides 

2 
2 

2 3  
2 

2 5  

Radioactive properties: 
Heat generation, Btu/hr-kg 
Principal radioisotopes, Ci/kg 

Strontium-90 
Cesium-134 

Cesium-137 
Cerium-144 
Ruthenium-106 
Z i r conium-Ni obi um-9 5 
Promethium-147 
Plutonium-238 

Plutonium-239 
Plutonium-240 

Aluminum Waste Zironcium Waste 
0.56 to 0.70 
1.0 to 1.2 

-- 
88.2 to 89.1 
1.3 to 2.0 

3.9 to 4.1 

2.9 
2.0 
0.6 

0.14 to 0.36 

2.23 to 3.3 

0.09 to 0.18 
2.4 to 3.6 

0.6 to 7.9 
0.02 to 0.23 

0 to 0.23 
1.5 to 4.8 

QO . 002 
'LO. 0004 

'Lo. 0001 

0.6 to 0.8 

1.7 

21.4 
54.2 
21.9 
-- 
1.9 
-- 
0.6 
-- 

0.05 to 0.09 

0.36 to 1.14 
-- 

0.45 to 1.4 
-- 

0.004 to 0.01 
-- 
-- 

QO. 01 
'Lo. 0001 
%0.00006 

erosion of the alluvial soil in the vicinity of the facilities is slight, 
even at sustained wind velocities of 80 mph. A tornado, which normally 
contains the highest and most concentrated wind force known, would damage 
only structures on top of the concrete vault, but would have no effect 
on the integrity of the solid storage system. 
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During c a l c i n a t i o n ,  t h e  b i n s  are vented t o  t h e  calciner vessel. 
During c a l c i n e r  shutdowns, t h e  s o l i d s  s t o r a g e  system valves are c losed ,  
and a s e p a r a t e  ven t  system is p laced  i n  ope ra t ion .  
of a water-cooled s t a i n l e s s  steel  mesh t r a p  and demis t e r ,  a condensate 
receiver wi th  level d e t e c t i o n  equipment, and an a b s o l u t e  f i l t e r  w i t h  
d i f f e r e n t i a l  p r e s s u r e  in s t rumen ta t  ion. Gas is discharged d i r e c t l y  t o  
t h e  ICPP s t ack .  Since t h e  b i n s  w e r e  p l aced  i n  service, no i n d i c a t i o n  
of l i q u i d  level o r  p r e s s u r e  drop bui ldup i n  t h e  gas cleanup system has 
been observed. 

This system c o n s i s t s  

Two methods of monitoring t h e  s t o r a g e  v a u l t  f o r  leaks were included 
i n  t h e  s t o r a g e  f a c i l i t y  design. Each v a u l t  con ta ins  a sump, sample 
l i n e s ,  and j e t  with l i q u i d - l e v e l  i n s t rumen ta t ion .  f o r  d e t e c t i n g  t h e  e n t r y  
of groundwater, r a inwa te r ,  o r  f loodwater i n t o  t h e  v a u l t .  I f  l i q u i d  
i s  d e t e c t e d ,  t h e  j e t  can be used f o r  t r a n s f e r r i n g  it  t o  t h e  ICPP l i q u i d  
waste evapora to r  system. No l i q u i d  has been de tec t ed  i n  t h e  vaults 
s i n c e  i n i t i a l  ope ra t ion  of t h e  WCF. The second method f o r  d e t e c t i n g  
l e a k s  invo lves  monitoring t h e  coo l ing  a i r  pass ing  through t h e  vaults. 
Each o u t l e t  duct from t h e  t h r e e  sets o f  s t o r a g e  f a c i l i t i e s  con ta ins  
an a i r  sampling system which i n c l u d e s  a HEPA f i l t e r  f o r  t r a p p i n g  p a r t i c u l a t e  
matter i n  t h e  coo l ing  air. I f  b i n  leakage were t o  occur ,  t h e  r a d i o a c t i v e  
p a r t i c u l a t e s  on t h e  f i l t e r  would a c t i v a t e  a r a d i a t i o n  monitor. The 
monitor t hen  would c l o s e  valves i n  t h e  coo l ing  air inlet d u c t s ,  thereby 
prevent ing d i scha rge  of r a d i o a c t i v i t y  t o  t h e  environment. P rov i s ions  
have been included f o r  i n s t a l l i n g  HEPA f i l t e r s  i n  t h e  o u t l e t  d u c t s  so 
t h a t  flow of cool ing a i r  could be r e s t o r e d  a f t e r  t h e i r  i n s t a l l a t i o n ,  
i f  a c t i v i t y  i s  detected.  

Decay h e a t  from t h e  r a d i o a c t i v e  s o l i d s  i n  t h e  s t o r a g e  b i n s  is removed 
by t h e  combined p rocesses  of n a t u r a l  convection of coo l ing  a i r  through 
t h e  b i n s ,  thermal  r a d i a t i o n  of hea t  t o  t h e  v a u l t  w a l l s ,  and conduction 
of hea t  i n t o  t h e  surrounding s o i l .  F i s s i o n  product decay h e a t i n g  is  
monitored by means of thermocouples l o c a t e d  i n  t h e  c a l c i n e  s o l i d s ,  on 
t h e  b i n  and v a u l t  w a l l s ,  i n  t h e  coo l ing  a i r  space,  and i n  t h e  s o i l  
surrounding t h e  v a u l t .  These thermocouples are l o c a t e d  i n  a v e r t i c a l  
row spaced 10 t o  1 5  f t  a p a r t  on t h e  b i n  c e n t e r l i n e ,  which i s  t h e  h o t t e s t  
area. A l l  temperatures  are recorded weekly when f i l l i n g  a b in .  
a b i n  i s  f u l l ,  t hey  are recorded monthly s i n c e  t h e  decay h e a t  gene ra t ion  
rate dec reases  wi th  i n c r e a s i n g  age. The h i g h e s t  c a l c i n e  temperature 
c u r r e n t l y  observed i n  any s t o r a g e  b i n  is  48OoC. The h i g h e s t  b i n  w a l l  
temperatures are 5OoC above t h e  ambient a i r  temperature.  
from atmospheric a i r  w e r e  t o  b e  stopped, a l l  cool ing would b e  by n a t u r a l  
convection and by conduction t o  t h e  ground. This has been shown t o  
g i v e  approximately 50°C h ighe r  c e n t e r l i n e  temperature i n  t h e  b i n s ,  which 
i s  w e l l  below t h e  design temperature.  

Af t e r  

I f  cool ing 

(2) Conventional Radioact ive S o l i d  Waste 

Conventional r a d i o a c t i v e  s o l i d  wastes may be d iv ided  i n t o  
two main types  which, i n  most cases, are d i s t i n c t l y  d i f f e r e n t  i n  r a d i o l o g i c a l  
terms: r o u t i n e  and nonrout ine.  
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Routine wastes vary i n  composition, depending on t h e  f a c i l i t y  o r  
procedures involved i n  gene ra t ing  t h e  wastes. 
r e g u l a t i o n s  d e f i n e  r o u t i n e  wastes as wastes which gene ra t e  r a d i a t i o n  
f i e l d s  of less than 500 mR/hr, 3 f t  from t h e  waste c o n t a i n e r  packages. 
R e s t r i c t i o n s  i n  s i z e  and weight are imposed a l so .  I n  a d d i t i o n ,  t h e  
r e g u l a t i o n s  s p e c i f y  t h a t  no t o x i c ,  pyrophoric ,  o r  a lpha e m i t t i n g  materials 
be p r e s e n t .  Nonroutine wastes are s o l i d  wastes n o t  f i t t i n g  t h e  d e s c r i p t i o n  
of r o u t i n e  wastes. 
t rans u r a n i c  mater i a1 s . 

Es tab l i shed  INEL o p e r a t i n g  

Also included i n  nonrou t ine  wastes are t h o s e  con ta in ing  

Routine wastes c o n s i s t  of materials used i n  r o u t i n e  decontamination, 
maintenance, and o p e r a t i o n a l  act ivi t ies  such as contaminated r a g s ,  b l o t t i n g  
paper ,  p l a s t i c  wrap, g loves ,  shoe covers,  wood, mopheads, g l a s s ,  f l o o r  
sweepings, scrap metal, and low-act ivi ty- level  a i r  f i l t e r s .  Routine 
wastes are c o l l e c t e d  i n  s p e c i a l l y  marked r e c e p t a c l e s  throughout t h e  
p l a n t .  The w a s t e  i s  then  loaded i n  Dempster dumpsters and hauled by 
t r u c k  t o  t h e  INEL Radioact ive Waste Management Complex f o r  d i s p o s a l .  
Contaminated ar t ic les  which are too  l a r g e  t o  f i t  i n s i d e  t h e  dumpsters 
are wrapped i n  p l a s t i c  o r  enclosed i n  s u i t a b l e  containment and t r a n s p o r t e d  
t o  t h e  d i s p o s a l  area. 

I 

Another source of r o u t i n e  waste is  t h e  f i n a l  f i l t e r s  from t h e  WCF 
off-gas cleanup system. There are t h r e e  f i l t e r  u n i t s ;  each u n i t  c o n s i s t s  
of a f i b e r g l a s s  p r e f i l t e r  i n  series w i t h  a HEPA f i l t e r .  These f i l t e r  
u n i t s  are l o c a t e d  i n s i d e  a s t a i n l e s s  steel  housing. Because of t h e  
h igh - in t ens i ty  r a d i a t i o n  f i e l d s ,  f i l t e r  replacement is  conducted remotely. 
I n  t h e  p a s t  t h e  f i l t e r  u n i t s  were t r a n s p o r t e d  by cask t o  t h e  T e s t  Area 
North (TAN) ho t  shop f o r  f i l t e r  removal, packaging, and shipment t o  
t h e  INEL Radioact ive Waste Management Complex. The f i l t e r  u n i t  housings 
w e r e  then decontaminated and t h e  new f i l t e r s  i n s t a l l e d  f o r  f u t u r e  use. 
The f i l t e r s  are b u r i e d  at  t h e  d i s p o s a l  area i n  t h e  s t a i n l e s s  steel  housings 
i n  which they were used. 

T ransu ran ic  wastes are nonrou t ine  wastes produced i n  s e v e r a l  areas 
w i t h i n  t h e  ICPP , mainly t h e  a n a l y t i c a l  l a b o r a t o r i e s .  These wastes usua l ly  
are i n  l i q u i d  form, and are absorbed i n  media, such as v e r m i c u l i t e  o r  
diatomaceous e a r t h ,  a t  a c e n t r a l i z e d  decontamination f a c i l i t y .  The 
f a c i l i t y  i s  designated as t h e  t r a n s u r a n i c  contaminated waste r e c e i v i n g  
and s t o r a g e  area o f  t h e  ICPP. A 20-year i n t e g r i t y ,  p l a s t i c  l i n e d  drum 
(DOT S p e c i f i c a t i o n  17C o r  17H) i s  l o c a t e d  t h e r e  f o r  t h e  purpose of 
s t o r i n g  s o l i d  wastes contaminated wi th  t r a n s u r a n i c  nuc l ides .  
taminat ion t e c h n i c i a n s  on duty r e c e i v e  t h e  a p p r o p r i a t e l y  packaged (doubly 
contained)  and i d e n t i f i e d  wastes and depos i t  them i n  t h e  drum. 
drums are shipped t o  t h e  Transu ran ic  S to rage  Area l o c a t e d  a t  t h e  Radioact ive 
Waste Management Complex. 

The decon- 

F i l l e d  

The amount of waste generated varies wi th  t h e  types  of o p e r a t i o n s  
during a p a r t i c u l a r  month o r  year.  
amount of r a d i o a c t i v e  waste increases because of t h e  necessa ry  decontamination 
procedures  and of t h e  r a d i a t i o n  and contamination c o n t r o l  procedures.  
volumes of contaminated s o l i d  wastes, exc lud ing  c a l c i n e ,  gene ra t ed  y e a r l y  
from 1961 through 1974 are shown i n  Table 11-30. 
t h e  n u c l i d e  summary i n  c u r i e s  f o r  $974 of disposed and s t o r e d  waste. 

During f u e l  p rocess ing  shutdowns, t h e  

The 

Table  11-31 shows 
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TABLE 11-30 

CONTAMINATED CONVENTIONAL SOLID WASTE 
GENERATED AT THE ICPP 

Year 

1961 

1962 
1963 

1964 

1965 

1966 

1967 

1968 
1969 

1970 
19 71 

1972 

1973 

1974 

T o t a l s  

- 3 3  Volume (10 f t  ) 

14 

7 
12 

19 

17 
27 

15 

18 

17 

22 

18 

19 

29 

34 

269 

- 

Radioac t iv i ty  (Ci) 

372 
102 

322 

254 
371 

18,780 
18,420 

19,800 
41,500 

188 

99 

37 

326,300 

4,303 

430,800 

f .  Systems f o r  Disposa l  of Nonradioact ive S o l i d  Wastes 

Nonradioact ive s o l i d  wastes are genera ted  a t  n e a r l y  a l l  bu i ld ings  
throughout t h e  ICPP area. 
same: (1) c o n s t r u c t i o n ,  o f f i c e ,  and l abora to ry  r e fuse ,  c o n t a i n e r s ,  
and packaging materials and ( 2 )  garbage. Monthly estimates have been 
made over  t h e  l a s t  4 yea r s  of t h e  volumes of waste s e n t  t o  t h e  Cent ra l  
F a c i l i t e s  Area (CFA) s a n i t a r y  l a n d f i l l  as shown i n  Figure 11-29. Trash 
i s  c o l l e c t e d  from wastebaskets  and o t h e r  sou rces  by cus todians .  The 
waste i s  surveyed f o r  r a d i o a c t i v i t y  by Heal th  Physics  personnel  i f  i t  
comes from areas of p o s s i b l e  contamination. 
t h e  w a s t e  is p laced  i n  s p e c i a l l y  marked dumpsters. 
sters are c o l l e c t e d  weekly, monitored, and taken  t o  t h e  CFA where they are 
bur ied  and compacted i n  t h e  s a n i t a r y  l a n d f i l l .  Ce r t a in  dumpsters are 
reserved  and marked f o r  d i s p o s a l  of sc rap  m e t a l ;  t h i s  nonradioac t ive  
sc rap  metal i s  c o l l e c t e d  and e i t h e r  s o l d  o r  bur ied .  

The composition of t h e  wastes is  n e a r l y  t h e  

I f  r a d i o a c t i v i t y  i s  n o t  p r e s e n t ,  
The con ten t s  of t h e  dump- 
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TABLE 11-31 

NUCLIDE SUMMARY IN CURIES OF 
SOLID WASTES ORIGINATING AT ICPP IN 1974 

Disposed Waste 

Nuclide 

Antimony-125 
Cerium-144 

Cesium-134 

Cesium-137 
Cobal t-60 
Europium-154 
Europium-155 

Manganese- 54 

Mixed Fission Products 
Ruthenium-106 
Strontium-90 

Uranium-235 

Uranium-238 
Zirconium-Niobium-95 

Subto tal 

Stored Waste (TSA) 

Neptunium-237 
Plutonium-239 

Plutonium- 240 

Plutonium-241 
Ruthenium-106 
Sub total 
Total 

Curies 

10 7 

784 

43 
1,136 

15 
42 
24 
6 

30 1 
279 

1,412 

<1 

<1 

154 
4,303 

<1 

<1 

<1 

<1 

1 
1 

4 304 L 
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Figure 11-29. Est imated ICPP Nonradioact ive S o l i d  Waste. 

11-101 



I n  t h e  p a s t  i t  has  been necessa ry  t o  d i spose  of a v a r i e t y  of nonradio- 
active chemicals r e s u l t i n g  from r a t h e r  nonrou t ine  ope ra t ions .  
t h e s e  have been nonrad ioac t ive  ca l c ined  material (e.g., aluminum oxide) 
produced i n  p r e o p e r a t i o n a l  t e s t i n g  of t h e  WCF and nonrad ioac t ive  w a s t e  
r e s u l t i n g  from p r e o p e r a t i o n a l  checkouts and t e s t i n g  of f u e l  p rocess ing  
equipment. I n  most cases t h e s e  nonrad ioac t ive  materials w e r e  disposed 
of by b u r i a l .  

Among 

Other nonrad ioac t ive  chemicals have included l i q u i d  "NaK," a mixture 
of metall ic sodium and m e t a l l i c  potassium. 
chemically r e a c t e d  wi th  water, and t h e  r e s u l t i n g  c a u s t i c  s o l u t i o n  w a s  
n e u t r a l i z e d  and disposed of by pumping ou t  t h e  s o l u t i o n  onto t h e  d e s e r t .  

I n  t h i s  ca se  t h e  "NaK" w a s  

S t i l l  ano the r  material r e q u i r i n g  d i s p o s a l  w a s  a s i z a b l e  q u a n t i t y  
of kerosene contaminated wi th  a nonrad ioac t ive  o rgan ic  material. This 
w a s  simply added t o  b o i l e r  f u e l  and burned. 

It should be noted t h a t  r a t h e r  l a r g e  q u a n t i t i e s  of nonrad ioac t ive  
chemicals used i n  w a t e r  t r ea tmen t  are r o u t i n e l y  disposed of v i a  t h e  
ICPP d i s p o s a l  w e l l .  
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